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THS CONSTITUTION OS /9-OlUCOaAN AND ITS RSLATIONSHIP 
TO OLUCOSS, STARCH, AND 031101083.
Tne S in g le  a n n y d r o - g lu c o a e s , o f  w nion " l - g lu c o s a n "  l a  
p e rn a p s  tn e  moat d e f i n i t e  exam ple , n av e  n o t  b e e n  a t u d l e d  
w i tn  t n e  tn o ro u g n n e s s  wnion t n e l r  p o a a i b l e  r e i a t l o n a n i p  
t o  tn e  p o ly a a c o n a r ld e s  demanda, b u t  t n i a  l a  l a r g e l y  ow ing  
t o  tn e  i n a o c e s a l b l l l t y  o f  tn e a e  compounda. R e c e n t ly  now - 
e v e r ,  P l o t e t  and d a r a s l n  ( S a r a a l n ,  A ro n iv e a  S c l . f n y a . e t  H a t . ,  
I V . ,  4 6 ,  6 ; P i c t e t  and S a r a a i n ,  H e lv .C h lm .A c ta .  1918 , 87)
nave  d e s c r i b e d  tn e  p r e p a r a t i o n  o f  l - g l u c o s a n  by tn e  d r y  d i s ­
t i l l a t i o n  o f  s t a r c n  o r  c e l l u l o s e  u n d e r  n i g n i y  d lm ln ls n e d  
p r e s s u r e ,  and tn e  r e s u l t  wnen f i r s t  a c n ie v e d  opened up t h e  
p o s s i b i l i t y  t h a t  s t a r c n  and c e l l u l o s e  a r e  m ere ly  p o ly m e r  I d e s  
o f  tn e  s i n g l e  u n i t  -  CgHioOg . T h is  v iew  was n o t  o v e r ­
lo o k e d  by  P i c t e t  wno s u b s e q u e n t ly  c la im ed  ( n e l v . c n i m . A c t a , 
1918, 1 ., 826) t h a t  on p ro lo n g e d  n e a t l n g ,  o r  u n d e r  tn e  i n ­
f l u e n c e  o f  c a t a l y s t s ,  l - g l u c o s a n  was c o n v e r te d  i n t o  a
X. I t  i s  Shown In  tn e  c o u r s e  o f  t h i s  T h e s is  t h a t  th e  com­
pound known a s  l - g l u c o s a n  i s  an  a n h y d r id e  o f  - g l u c o s e  
and th e  l a t t e r  nauie i s  t h e r e f o r e  u se d  In  th e  t i t l e .
F
( S )
p o lym er w nich  re se m b la a  th e  s im p le  d e x t r i a s
i n  p r o p e r t i e s .  S a r a s l n  ( l o c . c l t . )  a l s o  e x p re s s e d  th e
o p in io n  t h a t  b o th  s t a r c h  and c e l l u l o s e  a r e  a g g r e g a t e s  o f  
g lu c o s a n  u n i t s  i n  Which th e  p o ly m e r i s a t i o n  h a s  p ro c e e d e d  
a lo n g  d i f f e r e n t  l i n e s .  such  a n  o p in io n  may be r e g a r d e d  
a s  I n t e r m e d i a t e  be tw een  th e  r i v a l  t h e o r i e s  a s  t o  th e  
s t r u c t u r e  o f  c e l l u l o s e  a c c o r d in g  t o  w hich  th e  com plex i s  
r e g a r d e d  a s
1 . a  p o ly  anhydro  g lu c o s e ,  
o r  2 . a n  a g g r e g a te  o f  O3  u n i t s ,  
o r  3 .  a  com plex g lu c o s ld e  o f  g lu c o s e .
The m ethods a d o p te d  by P i c t e t  and S a r a s l n  to  t e s t  t h e s e  
Id e a s  a r e  n o t  v e r y  c o n v in c in g ,  a n d , above a l l ,  th e y  le a v e  
u n d e c id e d  th e  fu n d am e n ta l  q u e s t i o n  o f  th e  c o n s t i t u t i o n  o f  
l - g l u c o s a n  i t s e l f .
A cc o rd in g  to  th e  above  a u t h o r s ,  b o th  s t a r c h  and c e l l u l o s e  
a r e  p o ly m e r id e s  o f  g lu c o s a n ,  and c o n s e q u e n t ly  d r y  d i s t i l l ­
a t i o n  In v o lv e s  m ere ly  d i s r u p t i o n  o f  th e  com plexes i n t o  th e  
s im p le  u n i t s  o f  w hich  th e y  a r e  composed. i n  t h e  p a r t i c u l a r  
ca se  o f  t h e  c a r b o h y d r a t e s ,  w here th e  coi% *lexlty o f  th e  
Changes u n d erg o n e  d u r in g  h e a t i n g  a r e  n o t o r i o u s ,  i t  i s  un­
l i k e l y  t h a t  c l e a r  e v id e n c e  a s  to  m o le c u la r  s t r u c t u r e  cou ld  
b e  o b ta in e d  In  any r e a c t i o n  co n d u c ted  a t  h ig h  te m p e r a tu r e s  
and in v o lv in g  d ry  d i s t i l l a t i o n .
r
( 3 )
. I t  was a c c o r d i n g l y  d e c id e d  t o  a t t a c k  th e  p ro b lem  
s y s t e iT A t ic a l l y ,  to  d e te r m in e  th e  e x a c t  c o n f i g u r a t i o n  o f  
g lu c o s a n ,  and t h e r e a f t e r  to  a s c e r t a i n  th e  s t r u c t u r e  o f  th e  
p r o d u c t s  r e s u l t i n g  from  any  p o ly m e r i s a t io n  d i s p l a y e d  by 
t h e  compound. The s t r u c t u r e  o f  g lu c o s a n  and th e  p o s s i b l e  
r e l a t i o n s h i p  o f  th e  compound to  c e l l u l o s e  can  b e s t  be 
a r r i v e d  a t  by th e  m e t l iy l a t io n  p r o c e s s .  I n  o r d e r  to  e x p l a i n  
th e  p r i n c i p l e  u n d e r ly in g  tn e  i n v e s t i g a t i o n ,  i t  i s  n e c e s s a r y  
t o  r e f e r  to  r e s u l t s  o b ta in e d  i n  t h i s  l a b o r a t o r y  by Denham 
and Woodliouse ( T . , 1913, 103. 1736, and su b s e q u e n t  p a p e r s )  
and a f t e r w a r d s  by I r v i n e ,  Denlxam and H i r s t ,  ( B .A .n e p o r t s , 
1 9 2 2 ) .  These w o rk e rs  found t h a t  c e l l u l o s e  co u ld  be con­
v e r t e d  i n t o  a  t r i io B th y l  c e l l u l o s e  from  w h ich , on h y d r o l y s i s ,  
a  c r y s t a l l i n e  t r i m e t l i y l  g lu c o s e  was o b ta in e d .  O b v io u s ly  
i f  c e l l u l o s e  i s  a  p o ly m e r is e d  g lu c o s a n ,  t r i m e t h y l  c e l l u l o s e  
must be r e g a rd e d  a s  a  p o ly m e r id e  o f  t r i m e t h y l  g lu c o s a n .  
P i c t e t ’ s Views ca n  th u s  be s u b j e c t e d  to  a  r i g i d  e x p e r im e n ta l  
t e s t  by p r e p a r in g  t r i m e t h y l  g lu c o s a n  and c o n v e r t i n g  i t  i n t o  
th e  c o r r e s p o n d in g  t r i m e t h y l  g lu c o s e  by h y d r o l y s i s .  The 
scheme in v o lv e d  may be d ia g ra m m a t ic a l ly  r e p r e s e n t e d  as  
u n d e r : -
r
( 4  )
c e l l u l o s e
G lucosan
Trime th y  1 g lu c o s a n
T rim eth y 1 g lu c o s e
T r lm e th y l  C e l l u l o s e
T r im e th y l  g lu c o s e
A.
I f  th e  t r l m e t h y l  g lu c o s e s  inhexeù  a s  A anU B a r e  I d e n t i c a l ,  
I t  f o l lo w s  t h a t  th e  g lu c o s a n  u n i t  I s  p r e s e n t  In  c e l l u l o s e ,  
and P i c t e t ' s  p o ly m e r i s a t i o n  tn e o ry  would tn e n  r e c e iv e  s t r o n g  
s u p p o r t .  On th e  o th e r  h an d , I f  t h e  m e tl iy la te d  g lu c o s e s  
a r e  i s o m e r ic ,  P i c t e t ' s  v iew s c a n n o t  be u p n e ld .  I t  was 
found t h a t  th e  t r l m e t h y l  g lu c o s e  A was n o t  i d e n t i c a l  w i th  
t h a t  p re p a re d  from  t r l m e t h y l  c e l l u l o s e ,  b u t  was th e  s u g a r  
a l r e a d y  o b ta in e d  by I r v i n e  and D ick ( T . ,1 8 1 9 ,  1 1 6 . 693) 
from  m e th y lg lu c o s id e ,  and by H aw orth and l e l t c h  ( T . ,1 8 1 9 ,  
116. 808) from  m a l to s e .
The I n v e s t i g a t i o n  was t h e r e a f t e r  e x te n d e d  by a  con­
s t i t u t i o n a l  s tu d y  o f  l - g l u c o s a n ,  and by  th e  e x a m in a t io n  
o f  th e  o x i d a t i o n  and p o ly B A r la a t lo n  p r o d u c t s  in to  which 
l - g l u c o s a n  may be  c o n v e r t e d .  Tlie T h e s is  i s  t h e r e f o r e  
d iv id e d  i n t o  two p a r t s ,  w h ich , In  t u r n ,  a r e  s u b d iv id e d  a s  
f o l l o w s : -
( "  ■ ■  I
( 6 )
P A R T  I .
A. A ccount o f  tn e  v a r io u s  inetnods f o r  tn e  p r e p a r a t i o n  
o f  g lu c o s a n .
B. P ro o f  o f  tn e  c o n s t i t u t i o n  o f  g lu c o s a n ,  t o g e t n e r  w i tn  
tn e  g e n e r a l  p ro b lem  o f  i t s  r e l a t l o n s n i p  to  s t a r c n  and 
c e l l u l o s e .
C. An i n v e s t i g a t i o n  o f  tn e  a c i d  p r o d u c t s  o b ta in e d  d u r in g  
tn e  m e tn y la t io u  o f  g lu c o s a n  by means o f  s i l v e r  o x id e  
and m e tn y l i o d i d e .
P A R T  I I .
A  An i n v e s t i g a t i o n  o f  tn e  c o n d i t i o n s  n e c e s s a r y  f o r  tn e  
p o ly m e r i s a t i o n  o f  g lu c o s a n ,  and o f  th e  p r o p e r t i e s  and 
c o n s t i t u t i o n  o f  tn e  p r o d u c t s .
( 6 )
P A R T  I .
A.
■ Q£... A- Æ yfiQM i . .
l a e v o - g lu c o s a n ,  now known aa ^ - g l u c o s a n  wag f i r g t  o b t a liw d 
by T a n re t  (C o u r te s  R endus, 118 , 1 6 8 -1 6 1 )  by b e a t i n g  P l o e in ,  
a  g lu c o s ld e  p r e s e n t  in  th e  le a v e s  o f  P in u s  P ic e a  w i th  tw en ty  
t im e s  i t s  w e ig h t  o f  b a r lu a ih y d ro x id e  s o l u t i o n  f o r  f o u r  h o u rs  
a t  100° in  s e a l e d  t u b e s . The same a u t h o r  a l s o  o b ta in e d  
g lu c o s a n  from  C o n i f e r l n  and S a l i c i n ,  b u t  lo n g e r  h e a t i n g  
w i th  more c o n c e n t r a t e d  b a r iu m  h y d ro x id e  was n e c e s s a r y  and 
th e  f i n a l  p r o d u c t  was n o t  so p u r e .  T a n re t* a  f u r t h e r  work 
on t h i s  s u b s ta n c e  was l i m i t e d  to  p r e p a r i n g  th e  t r i a c e t y l  
and t r i b e n z o y l  d e r i v a t i v e s ,  th u s  show ing th e  p r e s e n c e  o f  
th r e e  h y d ro x y l  g ro u p s  in  th e  compound.
G lu co san  was n e x t  m entioned  by  w i l l  and Lenze ( B e r . ,  
1688, 6 8 -8 0 )  i n  a  p a p e r  d e a l i n g  w i th  th e  n i t r a t e s  o f
th e  c a r b o h y d r a t e s .  These a u t h o r s  i s o l a t e d ^  th e  compound 
f ^ f ^ ' a  t r i n i t r a t e ,  c i y s t a l l i s i n g  i n  n e e d l e s  h a v in g  m .p . i o i ^  , 
and [c^jj, i n  a l c o h o l  — 81 .4°  f o r  c  =: B .4  p e r  c e n t .
I t  was n e x t  p r e p a r e d  by V o n g e r le n te n  and M u l le r  (B e r .  .1808$ 
38. 8 8 ) by b o i l i n g  tn e  g lu c o s ld e  • a p i g e n i n " ,  f o r  f i v e  h o u r s  
W ith a  26 p e r  c e n t  s o l u t i o n  o f  sodium  h y d r o x id e .  The f i r s t
( 7 )
p r o d u c t  o r  t h i s  r e a c t i o n  i s  d - g lu c o s e  p h l o r o g l u c l n o l  w nicn  
I n  I t s  t u r n  i s  p a r t i a l l y  c o n v e r te d  I n to  p h l o r o g l u c i n o l  and 
l - g l u c o s a n .
T)i6  w o rk e rs  now r e f e r r e d  to  c o n f irm e d  T a n re t* s  o b s e r v ­
a t i o n s  and n o te d  f u r t h e r  t h a t  on b o i l i n g  w i th  aqueous 
b a r iu m  h y d ro x id e  g lu c o s a n  y i e l d s  a  h y d r a te  (m .p .1 0 8 '’ ) w hich 
l o s e s  w a te r  i n  a  vacuum r e v e r t i n g  t o  g lu c o s a n ,  and a l s o  
t h a t  tlie  t r l b e n z o y l  d e r i v a t i v e ,  u n l i k e  th e  t r i a c e t a t e ,  i s  
s c a r c e l y  a f f e c t e d  by d i l u t e  h y d ro o k i lo r ic  a c i d .
The n e x t  and most im p o r ta n t  p r e p a r a t i o n  o f  t n l s  su b ­
s t a n c e  Was t h a t  d e s c r ib e d  by P i c t e t  and S a r a s i n  ( l o c . o i t . )
Who Obtained th e  compound by th e  d ry  d i s t i l l a t i o n  o f  c e l l u ­
l o s e  o r  o f  s t a r c h .  T h is  m ethod, w hich  was ad o p ted  I n  th e  
p r e s e n t  r e s e a r c h ,  w i l l  be more f u l l y  d e s c r i b e d  below . At 
th e  same t im e ,  th e s e  a u t h o r s  i n v e s t i g a t e d  th e  d ry  d i s t i l l ­
a t i o n  o f  d e x t r i n ,  g lu c o s e  and m a l to s e .  D e x t r in  and g lu c o s e  
g av e  no c r y s t a l l i n e  g lu c o s a n ,  b u t  n e v e r t h e l e s s  a  sm a ll  
q u a n t i t y  o f  th e  t r l b e n z o y l  compound was i s o l a t e d  from  th e  
p r o d u c t s  o f  d i s t i l l a t i o n .  M a l to s e ,  on th e  o t h e r  h a n d , gave 
some c r y s t a l l i n e  g lu c o s a n .
L a t e r ,  P i c t e t  i n  c o n t i n u a t i o n  o f  h i s  e x p e r im e n ts  o b ta in e d  
g lu c o s a n  by th e  d ry  d i s t i l l a t i o n  o f  s a l i c i n ,  a r b u t i n ,  and  
p h l o r i z i n  (H e lv .C h lm .A c ta .  .idle, S., 6 9 8 ) .  At ab o u t t h e  
same t im e  B a r r e r  o b ta in e d  g lu c o s a n  in  good y i e l d  by th e  d ry  
d i s t i l l a t i o n  o f  /ÿ - g lu c o s e ,  w hereas  c ^ -g lu c o se  g a v e ,  u n d e r
) 8 )
i d e n t i c a l  o o n d l t i o n e ,  o n ly  t i ie  m e re s t  t r a c e s  o f  g lu c o s a n .  
(H d iv .c n im .A c ta ,  le& o,
F i n a l l y  g a r  r e  r  s y n t h e s i s e d  t h i s  s u b s ta n c e  i n  th e  fo rm  
o f  i t s  t r i a c e t y l  d e r i v a t i v e ,  by th e  a c t i o n  o f  t r im s  th y la m in a  
on t e t r a c e t y l b r o m o g l u c o s e .
FBmHATXQN OF OXUCQSAX.
As W i l l  be r e a d i l y  s e e n ,  m ost o f  th e  m ethods o f  p r e p a r ­
a t i o n  d e s c r i b e d  a b o v e ,  s t a r t i n g  a s  th e y  do from  r a r e  g lu c o a -  
i d e s ,  o r  t h e  a lm o s t  e q u a l ly  i n a c c e s s i b l e  /^ -g lu c o s e ,  a r e  
t o t a l l y  u n s u i t a b l e  f o r  th e  l a r g e  s c a l e  p r e p a r a t i o n  o f  t h i s  
compound. In  f a c t  t h e r e  a r e  o n ly  two p r o c e s s e s  t l i a t  a r e  
a t  a l l  s u i t a b l e  f o r  l a r g e - s c a l e  w ork . Tliese a r e : -
1 . th e  dzy d i s t i l l a t i o n  o f  s t a r c h  o r  c e l l u l o s e ,
2 . t h e  a c t i o n  o f  t r i m s  th y  la m in e  on  t e t r a a o e t y l b r o m o -  
g l u o o s e .
The seco n d  o f  t h e s e  had  n o t  b ee n  p u b l i s h e d  a t  th e  tim e t h i s  
r e s e a r c h  was o r i g i n a l l y  u n d e r t a k e n  and i n  any c a s e  c a n n o t  
com pete i n  c o n v e n ie n c e  and econOiiy w ith  th e  f i r s t . P i c t e t  
and S a ra s  i n ' s  p r e p a r a t i o n  o f  g lu c o s a n  from  c e l l u l o s e  ( l o c . c i t )  
w as, t h e r e f o r e ,  r e p e a te d  s e v e r a l  t im e s  and t h e i r  r e s u l t s  
w ere co n f irm ed  so  t h a t  t h e r e  c a n  b e  no f u r t h e r  d o u b t a s  t o  
t h e  n a t u r e  o f  th e  d i s t i l l a t i o n  p r o d u c t .  The u s e  o f  c e l l u l o s e  
i s ,  ho w ev e r . I n c o n v e n ie n t  when l a r g e  q u a n t i t i e s  o f  g lu c o s a n
( 9 )
a r e  r e q u i r e d ,  and a c o o r d in g ly ,  a s  d e s o r i n e d  In  tn e  e x p e r i ­
m en ta l p a r t ,  s t a r c h  was s u b s t i t u t e d  a s  t h e  I n i t i a l  m a t e r i a l ,  
s m a l l - s c a l e  e x p e r im e n ts  h a v in g  snown t h a t  b o th  s u b s ta n c e s  
gave e q u a l ly  good y i e l d s  o f  t h e  sy ru p y  d i s t i l l a t e .  on d i s ­
t i l l a t i o n ,  ab o u t 4 5 -5 0  p e r  c e n t  o f  th e  w e ig h t  o f  s t a r c n  o r  
c e l l u l o s e  employed was o b ta in e d  a s  a  d i s t i l l a t e  in  th e  fo rm  
o f  a  th i c k  re d  sy ru p  which c o n ta in e d  a b o u t  30 p e r  c e n t  o f  
i t s  w eight o f  a c id  p r o d u c t s .  A c c o rd in g  t o  S a r a s l n  th e  
y i e l d s  o f th e  v a r io u s  p r o d u c t s  o f  d i s t i l l a t i o n  were a s  
fo l lo w s  in  th e  c a se  o f  c e l l u l o s e
R esidue in  f l a s k  
f Syrupy d i s t i l l a t e  
Aqueous d i s t i l l a t e  in  U -tubes  
Gas and Loss
1 0  p e r  c e n t
44 « «
3g “ *»
14 » »
o f  tn e  
c e l l u l o s e  
u s e d .
On tn e  o th e r  h an d , a c c o r d in g  to  th e  same a u t h o r ,  s t a r c h  
gave tn e  f o l lo w in g  r e s u l t s : -
R esidue In  f l a s k  
Syrupy d i s t i l l a t e  
Aqueous d i s t i l l a t e  i n  U -tu b es  
Gas and l o s s
1 0  p e r  c e n t
46 ■ "
38 ■
6 * •
Of tn e  
s t a r c n  
u s e d .
( 10 )
s .  moov OF THS OOirSTITUTIOK OF OLUCOâAH, TOGSTHSR 
WITH THE GEXmAL PHOBLSM OF ITS RSIATIUH- 
8 HIP TO STARCH A^D 0SLLVL082.
P r a c t i c a l l y  sp eaE ir ig , o u r  know ledge o f  g lu c o s a n  h a s  h i t h e r t o  
t e e n  c o n f in e d  to  th e  f a c t s  t h a t  I t  i s  l a e v o r o t a t o x y  and w i th ­
ou t a c t i o n  upon F ô h l in g * s  s o l u t i o n  u n t i l  I t  i s  h y d r o ly s e d ,  
a f t e r  w h ich , owing to  th e  f o r m a t io n  o f  g l u c o s e ,  th e  s o l u t i o n  
e x e r t s  v ig o ro u s  r e d u c t i o n .  Tlie o n ly  re m a in in g  s t r u c t u r a l  
ev id en ce  i s  a f f o r d e d  by th e  f a c t  t h a t  g lu c o s a n  g iv e s  a  t r i -  
b e n z o a te  and a  t r i a c e t a t e  b u t  n e v e r t h e l e s s  I n v e s t i g a t o r s  
have n o t  h e s i t a t e d  to  a s c r i b e  a  c o n s t 1 t u t l o i m l  fo rm u la  to  
th e  coü^ound, and o f  t h e s e  th e  f o l l o w in g  have  r e c e iv e d  m ost 
s u p p o r t  : -
Form ula I .
OH
I
HO
2 HOC
I
H
H
I
C
c
I
H
H
-C-OH 6
H
I
4 HOC
K
I
G OH
6  H 'C — 0 - C 'H  S
.  I I
6  H-C — 0 - C 'H  1
I I
H OH
o r  w r i t t e n  in  th e  manner more u s u a l l y  a d o p te d :
( 11 )
0
CH
CH
CH OR
CH OR
CH OH
I
CH
I
CH
I
CKOH
I
CH OH 
I .
Tne f i r s t  i s  due t o  V o n g e r ic n te n  and i i ü l l e r  ( l o o . c i t .  ) and 
tn e  seco n d  to  H aras  i n  ( i o c . c i t . ) *  F o r t n e  f i r s t  o f  t n e s e  
tn e  a u t n o r s  o n ly  c l a im  t n a t  " tn e  fo rm u la  m ust be so m e tn in g  
l i k e  t n i s , " and s i n c e  tn e  s t r u c t u r e  s t i l l  c o n t a in s  tn e  
r e d u c in g  g roup  a s  w e l l  a s  tn e  n e ig n b o u r in g  n y d ro x y l  g r o u p , 
i t  i s  d i f f i c u l t  t o  se e  now i t  c a n  be  r e c o n c i l e d  w i tn  tn e  
com ple te  a b s e n c e  o f  tn e  p r o p e r t i e s  a s s o c i a t e d  w i tn  tn e s e  
g r o u p s .  Tne second  fo rn iu la  a l s o  c o n t a i n s  tn e  r e d u c in g  
g ro u p ,  tn o u g n  a s  i n  t h i s  c a s e  p o s i t i o n  2  i s  no lo n g e r  
o c c u p ie d  b y  a  n y d ro x y l  g roup  one m ig n t e x p e c t  i n  consequence  
t h e  p r o p e r t i e s  o f  th e  compound t o  u n d erg o  v e ry  c o n s id e r a b le  
m o d i f i c a t i o n .  Even a l lo w in g  f o r  t h i s ,  i t  i s  d i f f i c u l t  to  
s e e  wny a  s u b s ta n c e  p o s s e s s in g  tn e  c o n f i g u r a t i o n  r e p r e s e n t e d  
by fo rm u la  I I  sn o u ld  f a l l  to  e x n ib  i t  m u t a r o t a t i o n .  F u r t n e r ,  
a  oonqpound p o s s e s s in g  t n i s  c o n s t i t u t i o n  w ould n e c e s s a r i l y  
b e lo n g  t o  a  new ty p e  o f  g lu c o s e ,  s i n c e  i t  c o n t a in s  tn e  
n e x y ie n e -o x id e  i n  p l a c e  o f  tn e  b u ty l e n e - o x id e  r i n g .  Tne
( IS )
above juen tloned  a u t h o r  g iv e s  f o u r  r e a s o n s  f o r  t h i s  f o r u u l a .  
They a r e  a s  f o l l o w s : -
1 . t h e  fo rm a t  io n  o f  brom o-m ettiy l f u r f u r a l  from c e l l u l o s e  
by  th e  y e n to n - O o s t l in g  r e a c t i o n ;
2 . The c o n v e r s io n  o f  c e l l u l o s e  and s t a r c h  in to  d im e th y l  
f u r f u r a n e  when d i s t i l l e d  w i th  z i n c  d u s t ;
9 . The d r y  d i s t i l l a t i o n  o f  g lu c o s a n ,  b o th  u n d e r  re d u c e d  
and o r d in a z y  p r e s s u r e ,  g iv e s  s i m i l a r  p r o d u c t s  t o  th o s e  
o b ta in e d  from  s t a r c h  and c e l l u l o s e  u n d e r  th e  same 
cond i t  i o n s .
4 . On o x i d a t i o n  w i th  s t r o n g  n i t r i c  a c i d ,  g lu c o s a n  a s  w e l l  
a s  s t a r c h  and c e l l u l o s e  y i e l d s  o x a l i c  a c i d .
As t o  ( 1 )  S a ra s  in  was u n a b le  t o  i s o l a t e  any  brom om ethyl 
f u r f u r a ld é h y d e  from th e  a c t i o n  o f  h yd rogen  brom ide in  
c h lo ro fo rm  s o l u t i o n  on g lu c o s a n ,  b u t  c la im s  i t s  p r e s e n c e  
on th e  g round  t h a t  t h e  s o l u t i o n  d ev e lo p ed  t h e  d e e p - r e d  
c o lo u r  c h a r a c t e r i s t i c  o f  t h i s  compound, th o u g h  he does  n o t  
seem to  have  a p p l i e d  th e  f l u o r e s c e n t  t e s t  w i th  e t h y l  m a lo n a te  
d e s c r ib e d  by F en to n  ( T r a n s .C h e m .d o c . , i e o 8 , l e g . 1 3 3 4 -1 3 4 0 ) .
AS to  2 and 3 , t h e s e  b e in g  p y ro g e n ic  r e a c t i o n s  a r e  n e c e s s ­
a r i l y  u n r e l i a b l e  and m oreover  S a r a s i n  was u n a b le  t o  i s o l a t e  
any d im e th y l  f u r f u r a n e  from  th e  p r o d u c t  r e s u l t i n g  from  th e  
d i s t i l l a t i o n  o f  g lu c o s a n  w i th  z i n c  d u s t ,  tho u g h  he e x p r e s s e s  
c o n f id e n c e  in  i t s  p r e s e n c e .  a s  t o  (4 )  su ch  a  r e s u l t  would 
n a t u r a l l y  be  e x p e c t e d .
( 13 )
I t  W il l  be s e e n  t h a t  t h e  above s t r u c t u r e s  do n o t  
e x h a u s t  th e  p o s s i b l e  nuihber o f  n o n - r e d u c in g  a n h v d ro -  
- g l u c o s e s . S t a r t i n g  from  th e  b u ty l e n e - o x id e  fo rm  o f  th e  
s u g a r  i t  i s  e v id e n t  t h a t  a s  g lu c o s a n  does  n o t  re d u c e  
F e n i i i g * 8  s o l u t i o n ,  p o s i t i o n  ( l )  m ust be co n c e rn e d  in  th e  
a n h y d r id e  fo rm a t  i o n : -
OR OR
(
CHOH
I
CHOH
I
CH
I
CHOH
CHgOH
1
2
3
4 
6  
6
The m o le c u la r  l o s s  o f  w a te r  may, t h e r e f o r e ,  in v o lv e  any 
p a i r  o f  p o s i t i o n s  1  and  2 ,  1  and  3 , 1  and 6 , 1  and 6 , so  
t h a t  t h e r e  may be  f o u r  a n h y d r id e s  o f  th e  g  -  and f o u r  o f  
th e  ty p e .  i n  a d d i t i o n ,  th e  p a r e n t  s u g a r  may e x i s t  in  
e th y le n e - o x  id e ,  p r o p y le n e - o x id e ,  a a y le n e - o x i d e  o r  h e x y le n e -  
- o x id e  fo rm s ,  so  t h a t  i n  a l l ,  t h e r e  a r e  40 p o s s i b l e  fo rm u la e  
f o r  l - g l u c o s a n .  The o b j e c t  o f  th e  p r e s e n t  r e s e a r c h  was to  
d i s c r i m i n a t e  b e tw e e n  th e s e  p o s s i b i l i t i e s .
The s t r u c t u r e  o f  t h i s  compound, a s  a l r e a d y  s t a t e d ,  can  
b e s t  be a r r i v e d  a t  b y  th e  m é t h y l a t i o n  p r o o e s a .  Under t h e s e  
c o n d i t i o n s  i t  s h o u ld  y i e l d  a  t r l m e t h y l  d e r i v a t i v e ,  w hich on
( 14 )
h y d ro ly e  le  by aqueous h y d r o c h l o r i c  a c i d ,  s h o u ld  g i v e  a  
t r l m e t h y l  g lu c o s e .  i f  th e  r e d u c in g  g ro u p  i s  f r e e  i n  
g lu c o s a n ,  th e  above t r e a tm e n t  s h o u ld  y i e l d  a  d im e th y l  
g lu c o s e ,  b u t  h a v in g  r e g a r d  t o  th e  g e n e r a l  p r o p e r t i e s  o f  
g lu c o s a n  t h i s  i s  e x t re m e ly  u n i  Ik e ly  . G lu co san  was t h e r e ­
f o r e  c o n v e r te d  by  th e  s i l v e r  o x id e  r e a c t i o n  i n t o  t r l m e t h y l  
g lu c o s a n ,  a t  l e a s t  two t r e a tm e n t s  w i th  th e  m e th y la t I n g  
m ix tu re  b e in g  n e c e s a a iy .  u n l e s s  p r o p e r l y  co n d u c ted  e x c e s ­
s i v e  o x i d a t i o n  o c c u r re d  w i th  tn e  c o n s e q u e n t  f o r m a t io n  o f  
a l k y l a t e d  a c id s  and e s t e r s ,  b u t  u n d e r  s u i t a b l e  c o n d i t i o n s  
a  60 p e r  c e n t  y i e l d  o f  t r l m e t h y l  g lu c o s a n  was o b t a i n e d .
T h is  compound d i s t i l l e d  a t  1 3 6 * / l2  mm. a s  a  m o b ile  r e ­
f r a c t i v e  l i q u i d  Which s o l i d i f i e d  t o  a  mass o f  l a r g e  c o l o u r ­
l e s s  p r i s m s ,  m e l t i n g ,  a f t e r  r e c r y s t a l l l s a t l o n  from  e t h e r ,  
a t  6 3 - 6 4 The compound i s  r e a d i l y  s o l u b l e  In  o r g a n ic  
s o l v e n t s ,  i s  l a e v o r o t a t o r y  and i s  d e v o id  o f  a c t i o n  upon 
F e n i l n g ' s  s o l u t i o n .  When t r l m e t h y l  g lu c o s a n  was h e a t e d  
a t  1 0 0 ° w i th  d i l u t e  h y d r o c h lo r i c  a c i d ,  th e  r o t a t i o n  a l t e r e d  
from  la e v o  to  d a x t r o ,  and th e  t r l m e t h y l  g lu c o s e  th u s  p r o ­
duced was i s o l a t e d  a s  d e s c r ib e d  i n  th e  e x p e r im e n ta l  p a r t .
W ith th e  o b j e c t  o f  e s t a b l i s h i n g  th e  c o n s t i t u t i o n  o f  
g lu c o s a n ,  a t t e n t i o n  was a c c o r d in g ly  d i r e c t e d  t o  th e  d e t a i l e d  
s tu d y  o f  th e  t r l m e t h y l  g lu c o s e  o b t a i n e d  from  i t .  The 
v a r i a b l e  o p t i c a l  r o t a t i o n s  d i s p l a y e d  by  d i f f e r e n t  p r e p a r ­
a t i o n s  o f  t h i s  s u g a r  s u g g e s te d  i t s  I d e n t i t y  w i th  th e  fo rm
( 16 )
Of t r l m e t h y l  g lu c o s e  a l r e a d y  i s o l a t e d  fro m  m e th y lg lu o o s id e  
and from  m a l to se  ( l o c . c l t . } .  T h e i r  p r o p e r t i e s  a r e  compared 
i n  th e  f o l lo w in g  t a b l e
from  m e th y l From From
g l u c o s l d e  m a l to s e  g lu c o s a n
[cC]^ i n  w a te r  + 4 8 . 6 ' ' ,  8 0 .7  69.3"" 4 7 .3 ' ’ , 8 6 . 8 '^
a c e to n e  4 8 .3  , 6 8 . 8  6 1 .4  6 0 .8
Cosq;)OSitlon found r  0 = 4 9 .0 3  r  4 8 .6 3  r  4 8 .5 8
(  H = 7 .9 8  I  6 .0 3  1 8 .0 9
C o m p o sit io n  c a l c u l a t e d  C = 4 8 .6 4  and H a  8 .1 0  p e r  c e n t .
. 1 .4 7 8 0  , 1 .4 7 6 6  1 .4 7 9 3  1 .4 7 8 0  , 1 .4 7 8 9 .
I t  W i l l  be s e e n  t h a t  a l th o u g h  th e  f i v e  p r e p a r a t i o n s  o f  th e  
s u g a r  p ro v e d  on  o x i d a t i o n  t o  be  i d e n t i c a l  i n  s t r u c t u r e ,  th e  
s p e c i f i c  r o t a t i o n  showed c u r io u s  i r r e g u l a r i t i e s .  A s a t i s ­
f a c t o r y  e x p l a n a t i o n  o f  t h i s  i s  found  in  t h e  a n a l y t i c a l  
r e s u l t s ,  i n  w hich  th e  h y d ro g e n  v a l u e  i s  s l i g h t l y  low w h i l s t  
t h e  c a rb o n  c o n te n t  i s  e i t h e r  v e ry  c l o s e  to  th e  c a l c u l a t e d  
v a lu e  o r  i s  a c t u a l l y  h i g h e r .  I t  h a s  b e e n  shown t h a t  th e  
v a r i a t i o n s  In  a c t i v i t y  and th e  a b n o r m a l i ty  o f  th e  a n a ly ­
t i c a l  r e s u l t s  a r e  due  to  th e  te n d en cy  o f  th e  s u g a r  t o  p a s s  
i n t o  th e  c o r r e s p o n d in g  a n h y d r i d e . s m a l l  q u a n t i t i e s  o f  w hich  
a r e  p ro d u ced  in  th e  c o u r s e  o f  vacuum d i s t i l l a t i o n .  T h is  
i n t e r n a l  d e h y d r a t io n  t a k e s  p la c e  most r e a d i l y  w i th  th e
( 16 )
^  - i s o m e r la e  and tn e  p r o d u c t i o n  o f  e v e n  m in u te  q u a n t i t i e s  
o f  th e  /S’- a n h y d r id e  ( i . e .  t r l m e t h y l  g lu c o s a n )  d e p r e s s e s  
t n e  a c t i v i t y  g r e a t l y  w i th o u t  n o t a b l e  a l t e r a t i o n  o f  th e  
a n a l y t i c a l  r e s u l t s .
The e v id e n c e  f o r  t h i s  s t a t e m e n t  r e s t s  on t h e  f a c t  
t h a t ,  a s  i s  shown i n  th e  e x p e r im e n ta l  p a r t ,  th e  t ru e ^  . 
r o t a t i o n  o f  t h e  s u g a r  i n  aq u eo u s  s o l u t i o n  i s  p ro b a b ly  o f  
t h e  o r d e r  6 6  w hereas  th e  v a l u e s  o b ta in e d  a f t e r  d i s t i l l a t i o n  
l i e  f r e q u e n t l y  b e tw e e n  4- 40 and 50"^. A ls o ,  i f  t h e  
t r l m e t h y l  g lu c o s e  i s  h e a t e d  u n d e r  o r d in a r y  p r e s s u r e  a t  a b o u t  
100*", i t  Shows a  f a l l  i n  d e x t r o - r o t a t o r y  power o f  a b o u t  
t h r e e  d e g re e s  p e r  d a y .
The su b se q u e n t  d e t e r m i n a t i o n  o f  th e  c o n s t i t u t i o n  o f  
th e  t r l m e t h y l  g lu c o s e  p ro d u ced  was c a r r i e d  o u t  in  two 
s t a g e s .  In  th e  f i r s t  p l a c e  i t  was n e c e s s a r y  t o  a s c e r t a i n  
i f  th e  s u g a r  b e lo n g ed  to  th e  b u ty l e n e - o x id e  ty p e ,  o r  t o  t h e  
" y - t j i p e » ,  an  e x p r e s s i o n  w hich  m eanw hile i s  em ployed to  
d e s i g n a t e  any o f  th e  re m a in in g  o x i d i o  l i n k a g e s . The s u g a r  
was t h e r e f o r e  m e th y la te d  to  g iv e  th e  c o r r e s p o n d in g  t e t r a -  
m ethyl m e th y lg lu c o s id e .  T h is  was h y d ro ly s e d  and th e n  
y i e l d e d  a  c r y s t a l l i n e  s u g a r  w h ich  p ro v ed  t o  be th e  s t a b l e  
v a r i e t y  o f  t e t  rame t h y l  g lu c o s e .  T h is  shows t h a t  th e  t r l ­
m ethy l g lu c o s e  i n  q u e s t i o n  b e lo n g s  t o  th e  b u ty le n e - o x id e  
s e r i e s  and th e  r e s u l t  s i m p l i f i e d  t h e  c o n s t i t u t i o n a l  s tu d y
( 17 )
a s  t h e r e  a r e  o n ly  f o u r  p o s s i b l e  t r l m e t h y l  g lu c o s e s  o f  th e  
b u ty l e n e - o x id e  ty p e .  These a r e
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The t r l m e t h y l  g lu c o s e  In  q u e s t io n  d o es  n o t  g iv e  a n  o sazo n e  
so  I t  I s  n o t  K o .IV. Kor i s  i t  N o . I I ,  a s  i t  f a i l e d  to  
c r y s t a l l i s e  on n u c l é a t i o n  w i th  th e  c r y s t a l l i n e  s o l i d  p o s s e s s ­
in g  t h i s  s t r u c t u r e  and o b ta in e d  by Denham and Woodhouse ( l o o .  
c l t . )  from  m e th y la te d  c e l l u l o s e .  To d i s t i n g u i s h  b e tw e e n  I .  
and I I I ,  o x i d a t i o n  w i th  n i t r i c  a c i d  was em ployed , u n d e r  t h i s  
t r e a tm e n t  a  s u g a r  p o s s e s s i n g  th e  s t r u c t u r e  o f  fo rm u la  I .  
would g iv e  a  t r l m e t h y l  s a c c h a r o l a c t o n e ,  w h i l s t  f o rm u la  I I I ,  
would g iv e  e i t h e r  a  t r l m e t h y l  g lu o o n o ia c t c n e  o r  a  d im e th y l  
s a c c h a r o l a c t o n e .  On c a r r y i n g  o u t  t h i s  p r o c e s s  o f  o x i d a t i o n ,  
th e  t r l m e t h y l  g lu c o s e  was c o n v e r te d  I n to  t r l m e t h y l  s a c c h a r o ­
l a c to n e  Which was I s o l a t e d  In  th e  fo rm  o f  i t s  e t h y l  e s t e r .  
From t h i s ,  In  t u r n ,  th e  p a r e n t  l a c t o n l c  a c i d  was r e g e n e r a t e d  
and found to  be  I d e n t i c a l  w i th  t h a t  d e s c r i b e d  by H aw orth
( 18 )
&ïA L e i t o n  ( l o o . o i t . ) .  The t r l m e t h y l  g lu c o s e  i n  q u e s t i o n  
must t h e r e f o r e  be  r e p r e s e n t e d  by y o rm u la  I ,  As a  n e c e s s a r y  
c o n se q u e n c e ,  I t  f o l lo w s  t h a t  In  t h e  f o r m a t io n  o f  g lu c o s a n  
from  g lu c o s e ,  d e h y d r a t io n  in v o lv e s  t h e  r e d u c in g  g ro u p  and 
a l s o  th e  t e r m i n a l  p r im a ry  a l c o h o l i c  g ro u p .  P ro v id e d  th e  
b u ty l e n e - o x i d e  s t r u c t u r e  i s  p r e s e r v e d  (w hich  h a s  now b een  
Shown to  be th e  c a s e )  two p o s s i b i l i t i e s  a r e  a v a i l a b l e  
a c c o r d in g  a s  t h e  s u g a r  r e a c t s  in  i t s  o r  /^ -  fo rm .
Tliere sh o u ld  be  th u s  two p o s s i b l e  g lu c o s a n s  p o s s e s s i n g  
th e  f o l lo w in g  c o n s t i t u t i o n s : -
K.C.OK
HO.C.H
H.O.OH
R .C .W
HO.C.H
H.C.OH
< ^ -G lu co san . i^ -O lu o o san .
The above fo rm u la e  a r e  b a se d  on  B oesjcen 's  s t r u c t u r e  f o r  
-  and ^ - g l u c o s e ,  and l e a d  a t  once t o  t h e  c o n c lu s io n  
t h a t  I - g lu c o s a n  i s  d e r iv e d  from  - g l u c o s e .  T h is  a g r e e s  
W ith  th e  fo rm u la  f i n a l l y  p u t  fo rw a rd  b y  P i c t e t  (H elv .O him . 
A c ta ,  1920, 3 , 64 0 -6 4 4 )  and th e  / i ? - c o n f I g u r a t io n  was con ­
f i rm e d  in  th e  f o l lo w in g  way.
( 18 )
OlucoBan was H ea ted  a t  1 0 0 "^  w itH  m eth y l a lo o h o l  o o n -  
t a l n l n g  0 . 6  p e r  c e n t  o f  h y d ro g e n  c h l o r i d e ,  a  p r o c e s s  w hich  
S hould  y i e l d  th e  c o r r e s p o n d in g  m e th y lg lu c o s ld e s .  The 
r e a c t i o n  was fo l lo w e d  p o l a r I m e t r l o a l l y , and I f  a r r e s t e d  
When c o n d e n s a t io n  was co m p le te  b u t  b e f o r e  e q u i l i b r i u m  b e t ­
ween th e  g lu o o s ld e s  was a t t a i n e d ,  th e  c x y s t a l l i n e  p ro d u c t  
was I n v a r i a b l y  found  to  c o n t a i n  a  g r e a t e r  p r o p o r t i o n  o f  th e  
^ - i s o m e r l d e  t h a n  was found  In  th e  e q u i l i b r i u m  m ix tu re  by 
Jung  lu s  ( P r o c .K .A k a d . , we t e n s  oh, Amsterdam, 1803, g., 9 8 ) .  
T h is  r e s u l t  p ro v e s  t h a t  - m e th y lg lu c o s ld e  i s  th e  f i r s t  
p ro d u c t  formed when th e  g lu c o s a n  r i n g  I s  opened and th u s  
s u p p o r t s  th e  0  - c o n f i g u r a t i o n .
P a r a l l e l  e x p e r im e n ts  w hich  w ere co n d u c ted  on  t r im e  th y 1 
g lu c o s a n  gave a  s i m i l a r  r e s u l t ,  and th e  r e a c t i o n  y i e l d e d  
m a in ly  th e  c r y s t a l l i n e  t r l m e t h y l  ^ - m e th y l g lu c o s id e ,  m .p . 
84^ . AS t h i s  p a r t i c u l a r  g lu o o s ld e  had n o t  b e e n  p r e v io u s l y  
O b ta in ed  In  t h e  s o l i d  ^  - fo r m ,  th e  compound was p r e p a re d  
d i r e c t l y  from  t r l m e t h y l  g l u c o s e .  The two p r e p a r a t i o n s  
p ro v ed  to  be i d e n t i c a l  i n  e v e ry  r e s p e c t ,  th u s  c o n f i rm in g  th e  
3  - c o n f  I g u r a t l o n  o f  1- g lu c o s a n .  The co m p le te  s e r i e s  o f  
r e a c t i o n s  In v o lv ed  i n  th e  p r o o f  o f  th e  c o n s t i t u t i o n  o f  
g lu c o s a n  I s  shown In  th e  f o l lo w in g  sc h e m e :-
( &0 )
s t a r o n C e l lu l o s e
0LUC08A2Î
/j- M e th y lg lu o o s id e
T r lm e th y l  O luoosan
T r lm e th y l  m e tn y lg lu c o s id e  
TRIMBTHYL OLUCOSE
T e tra m e tn y l  m e th y l -  
g lu o o s ld e
T e tr a m e tn y l  g lu c o s e  
( B u ty le n e - o x id e  Form)
E th y l  e s t e r  o f  T r lm e th y l  
s a c c n a r o l a c t o n e
T rlm e th y l  s a o o h a r o la o to n e
The f i r s t  O b je c t  o f  th e  r e s e a r c h  havlxig th u s  b e e n  a c h ie v e d ,  
and th e  c o n s t i t u t i o n  o f  g lu c o s a n  d e f i n i t e l y  d e te r m in e d ,  i t  
1 8  now p o s s i b l e  to  c o n s i d e r  th e  q u e s t i o n  o f  th e  r e l a t i o n s h i p  
o f  t h i s  p a r t i c u l a r  a n h y d ro -g lu c o s e  to  c e l l u l o s e  and to  s t a r c h .
The p r o p e r t i e s  o f  t h e  m e th y la te d  s u g a r s  d e r iv e d  r e s p e c t ­
i v e l y  from  g lu c o s a n  and from  c e l l u l o s e  a r e  compared i n  th e  
f o l lo w in g  t a b l e : -
( 81 )
A.
m m etnyj gluoose from 
Trlaietnyl Glucosan»
i r i m e t n y l  E lu o o g e  from  
I r l m e t h y l  c e l l u l o s e .
L iq u id  TD.p. 1 6 0 -1 0 4 ^ 0 .8  im ,
7 a i l s  t o  c r y s t a l l i s e  on 
n u o l e a t i o n  w ith  B. ev en  a f t e r  
s t a n d in g  f o r  s e v e r a l  m o n th s .
G ives t r i m e t h y l  g lu c o s a n  on 
h e a t i n g .
G ives a  c r y s t a l l i n e  me th y  1 -  
g lu o o s id e  ffl.p.84*’ .
Mixed m .p . w i th  T r lm e th y l  
m e th y lg lu c o s id e  from  B 40"^.
May he o b ta in e d  from  m a l to s e  
h u t  n o t  from  c e l l o h i o s e .
Y ie ld s  t r i m e t h y l s a o c h a r o -  
l a c to n e  on  o x i d a t i o n .
Perm anent r o t a t i o n  1^+66.
S t r u c t u r e
B : 3 : 6 - t r i m e t h y l  g lu c o s e
C r y s t a l l i n e  m .p . 123 -1 S 4 .
s t a b l e  on  h e a t i n g .
G ives a  c r y s t a l l i n e  m e th y l ­
g l u c o s i d e .  m .p . 67'’ . 
d e p r e s s e d  by m ix tu re  w i th  
m e th y Ig lu c o s  id e  fro m  A .
May be o b ta in e d  from  c e l l o -  
b i o s e ,  b u t  n o t  from  m a l to s e .
Y ie ld s  d im e th y l  s a c c h a r o -  
l a c t o n e  on o x i d a t i o n .
R o t a t i o n  [ccllp f  117T
s t r u c t u r e  : -
S : 3 : e - t r i m e t h y 1 g l u c o s e .
E q u i l i b r iu m  v a lu e  + 6 6 -6 7 '’ .
M ote: A f u r t h e r  d i f f e r e n c e  b e tw e e n  th e s e  two s u g a r s  c o n s i s t s  
i n  t h e i r  b e h a v io u r  to w ard s  a c id  m ethy l a l c o h o l  i n  th e  
c o l d .  D e t a i l s  a r e  g iv e n  i n  th e  e x p e r im e n ta l  p a r t .
( 3» )
D e s p i te  th e  f a c t  t h a t  th e  o p t i c a l  r e l a t i o n s  o f  t h e s e  
s u g a r s  and a l s o  o f  t h e i r  - g lu c o s  id e s  l i e  c l o s e  t o g e t h e r ,  
t h e r e  can  be no d o u b t t h a t  th e  o o % o u n d s  a r e  u t t e r l y  d i s t i n c t ,  
t h u s  p r o v in g  t h a t  1- g lu c o s a n  b e a r s  no s t r u c t u r a l  r e l a t i o n ­
s h ip  to  c e l l u l o s e .  ( I r v i n e  and M ao d ln a ld , B r i t .A s s o c .
R e p o r t s , 1 8 3 2 ) .
I t  h a s  b e e n  r e c e n t l y  shown by M acdonald t h a t  on  m é th y l­
a t i o n  fo l lo w e d  by h y d r o l y s i s  s t a r c h  y i e l d s  a s  one o f  th e  
p r o d u c t s  t h e  same t r l m e t h y l  g lu c o s e  a s  t h a t  o b ta in e d  by 
Denham and Woodhouse from  c e l l u l o s e .  I t  was fo u n d  how ever 
t h a t  a l th o u g h  th e  r e a c t i o n  can  b e  c a r r i e d  f u r t h e r  u n d e r  s u i t ­
a b l e  c o n d i t i o n s ,  t h e  m é th y la t io n  o f  s t a r c h  t e n d s  t o  c e a s e  in  
th e  n e ig h b o u rh o o d  o f  37 p e r  c e n t  methojQrl, and i n  c o n seq u e n c e  
o f  t h i s  th e  t r i m e t h y l  g lu c o s e  p ro d u ced  was a lw ay s  accoaq^anled 
by a  l a r g e  amount o f  a  d im e th y l  g l u c o s e ,  th e  c o n s t i t u t i o n  o f  
Which h as  n o t  b e e n  d e f i n i t e l y  e s t a b l i s h e d .  c o n s i d e r i n g  
t h a t  s t a r c h  can  be d e g ra d e d  t o  m a l to s e  and t h a t  th e  l a t t e r  
y i e l d s  th e  same t r i m e t h y l  g lu c o s e  a s  t h a t  o b t a i n a b l e  from  
g lu c o s a n ,  th e  p o s s i b i l i t y  rem ains  open  t h a t  g lu c o s a n  may 
b e a r  some I n d i r e c t  r e l a t i o n s h i p  t o  s t a r c h ,  b u t  th e  p r o d u c t i o n  
o f  3 : 3 : 6 - t r i m e t h y l  g lu c o s e  from  th e  l a t t e r  p ro v e s  t h a t  s t a r c h  
a t  l e a s t  ca n n o t b e  a  s im p le  po lym er o f  l - g l u c o s a n .
I t  I s  now p o s s i b l e  to  t r a c e  th e  m ain r e a c t i o n s  w hich  a r e  
r e s p o n s i b l e  f o r  th e  f o rm a t io n  o f  g lu c o s a n  from  c e l l u l o s e  o r
( 33  )
B ta ro n ,  and a t  t h e  saioe t im e  t o  o o n s i a e r  t h e  meohanlem o f  
t h e  p r o d u c t io n  o f  g lu c o s a n  f ro m  th e  v a r i o u s  o t h e r  r e a c t i o n s  
m en tioned  on page 6 < ^ ^ o f  t h i s  T h e s i s .
P i s o h s s i o y  ON m K  va r i o u s  iœîtho d s  oy iM P A R A T ioy
These w i l l  he  s e e n  to  f a l l  i n t o  two c l a s s e s  w i th  th e  e x ­
c e p t io n  o f  th e  l a s t : -
1 .  th e  a c t i o n  o f  s t r o n g  a l k a l i e s  on c e r t a i n  g l u c o s i d e s ,
2 .  d ry  d i s t i l l a t i o n  m e th o d s .
In  th e  c a s e  o f  c l a s s  ( 1 )  th e  g l u o o s l d e s  employed have heavy  
g l u c o s i d l e  g ro u p s .  These a p p a r e n t l y  te n d  t o  make th e  
m o lecu le  u n s t a b l e ,  so  t h a t  wlien s u b m i t te d  to  th e  somewhat 
v i o l e n t  c o n d i t i o n s  n e c e s s a r y  f o r  t h e  r e a c t i o n ,  i t  r e a r r a n g e s  
I t s e l f  i n  th e  m ost s t a b l e  c o n f i g u r a t l o n  p o s s i b l e .  T h is  i s  
bo rn e  o u t  by R a r r e r ' s  s y n t h e s i s  from  t e t r a c e ty lb r o m o g l u c o s e , 
Which i s  known to  b e  d e r iv e d  f ro m  - g l u c o s e .  I n  t h i s  
r e a c t i o n ,  i n  w hich th e  p o s s i b i l i t y  l i e s  open f o r  th e  form ­
a t i o n  o f  a n  a n h y d r o - r in g  b e tw e en  th e  f i r s t  and any one o f  
th e  f i v e  o t h e r  a c e t y l  g ro u p s  p r e s e n t  i n  th e  m o le c u le ,  a  
p r a c t i c a l l y  q u a n t i t a t i v e  y i e l d  o f  1 - g lu c o s a n  i s  o b t a in e d ,  
th u s  i n d i c a t i n g  t h a t  th e  p a r t i c u l a r  a n h y d ro -1  inkage  p r e s e n t  
in  t h i s  compound h a s  p r o b a b ly  th e  s t a b l e s t  p o s s i b l e  
c o n f i g u r a t i o n .
( )
I t  i s  a l s o  c o n c e iv a b le  t n a t  in  T a n re t* a  o r i g i n a l  e x p e r i ­
ment on t n e  a c t i o n  o f  b a r iu m  h y d ro x id e  on p i c e  in ,  th e  c o u r s e  
o f  t h e  r e a c t i o n  was in f lu e n c e d  by  th e  c u r i o u s  p r o p e r ty  
m en tioned  by V o n g e r io h te n  and k & l l e r  ( l o c . c i t . )  w hich 
g lu c o s a n  p o s s e s s e s  o f  fo rm in g  a  h y d r a t e  I n  th e  p r e s e n c e  o f  
t h i s  a l k a l i . I t  sh o u ld  n e v e r t h e l e s s  be  n o te d  t h a t  S a ra s  in  
( l o c . c i t . )  was u n a b le  to  o b t a i n  t h i s  compound.
In  th e  c a se  o f  c l a s s  ( s )  on th e  o t h e r  h a n d ,  th e  r e a c t i o n  
p ro b a b ly  c o n s i s t s  e s s e n t i a l l y  i n  th e  d i s t i l l a t i o n  o f  
/3  - g l u c o s e .  D uring  th e  d r y  d i s t i l l a t i o n  o f  s t a r c h  o r  
c e l l u l o s e ,  a c i d s  a r e  p roduced  in  c o n s i d e r a b l e  q u a n t i t y  t o ­
g e t h e r  W ith w a te r  i n  th e  fo rm  o f  s te a m . T h is  r e s u l t s  in  
h y d r o l y s i s  w i th  th e  c o n s e q u e n t  f o r m a t io n  o f  g lu c o s e .  The 
/3 - fo rm  o f  th e  s u g a r  th e n  u n d e rg o e s  d e h y d r a t i o n  and d i s t i l s  
fo rw ard  as  th e  a n h y d r id e .  T h is  i s  f u r t h e r  b o rn e  o u t  by 
th e  p r e s e n c e  o f  a c i d s  among t h e  p r o d u c t s  o b ta in e d  by  P i e t e t  
( l o c . c i t . )  from  t h e  d r y  d i s t i l l a t i o n  o f  th e  n a t u r a l  g lu c o -  
8 id e s  u s e d  by him  a l l  o f  w hich b e lo n g e d  t o  th e  - t y p e .
on th e  o t h e r  h a n d , su  os t a n c e s  o f  t h e  o C - ty p e ,  such  a s  
oL -g lucose  and m a l to s e ,  f a i l e d  t o  y i e l d  any  a p p r e c i a b l e  
q u a n t i t y  o f  g lu c o s a n  on d i s t i l l a t i o n ,  a s  p ro fo u n d  decom­
p o s i t i o n  p re c e d e s  d e h y d r a t i o n .
Such a  th e o ry  seems more r e a s o n a b le  and in v o lv e s  l e s s  
r e v i s i o n  o f  e x i s t i n g  id e a s  on q u e s t i o n s  c o n n e c te d  w i th  th e
( 36  )
c o n s t i t u t i o n  o f  th e  c a rh o h y d r a te s  t h a n  t h a t  r e c e n t l y  p u t  
fo rw a rd  by P i c t e t  who* r e c o g n i s in g  t h a t  many n a t u r a l l y  
o c c u r r i n g  g lu c o s id e s  s h a r e  w i th  g lu c o s a n  t h e  p r o p e r t y  o f  
b e in g  l a e r o r o t a t o r y ,  s u g g e s t s  t h a t  th e y  a r e  s t r u c t u r a l l y  
r e l a t e d  (H e lv .C h lm .A c ta ,  1818, 6 8 8 ) .  i n  p u r s u a n c e  o f
t h i s  I d e a ,  h e  t a k e s  s a l l c l n  a s  a  t e s t  c a s e  and s u g g e s t s  f o r  
t h i s  compound t h e  f o l lo w in g  s t r u c t u r e : ~
H H
I  I
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* I
i n  Which as  w i l l  be  s e e n  he  u s e s  h i s  o r i g i n a l  fo rm u la  f o r  
g lu c o s a n .  S in ce  p u t t i n g  fo rw ard  t h i s  fo rm u la  f o r  th e  
g l u o o s l d e ,  P i c t e t  ( l o c . c i t . )  h a s  r e v i s e d  h i s  id e a s  on  th e  
c o n s t i t u t i o n  o f  g lu c o s a n ,  b u t  he  h a s  n o t  c o r r e c t e d  h i s  
f o r n u l a e  f o r  s a l l c l n  and o t h e r  n a t u r a l  g l u o o s l d e s ,  n o r  would 
I t  be  p o s s i b l e  to  do so  w i th o u t  a ssu m in g  r u p tu r e  o f  e i t h e r  
th e  am y le n e -o x Id e  o r  b u t y l e n e - o x ld e  r i n g s .
R u p tu re  o f  th e  b u ty le n e - o x id e  r i n g  w ould p r e c lu d e  th e  
p o s s i b i l i t y  o f  p e n ta m e th y l  s a l l c l n  y i e l d i n g  t e t r a m e t h y 1 
g lu c o s e  o f  th e  b u ty le n e - o x  id e  ty p e  w hich  l a t t e r  compound 
h a s  b e e n  shown by I r v i n e  and Rose ( T . ,  1806 , §SL 614) to  
r e s u l t  from  th e  h y d r o l y s i s  o f  f u l l y  m e th y la te d  s a l i c i n .  On
( ae )
t h e  o t h e r  h a n d , r u p t u r e  o f  th e  any l e  n e -ox  id e  r i n g ,  w h i le  
f u l f i l l i n g  t h i s  c o n d i t i o n  would d e s t r o y  any p o s s i b i l i t y  
o f  d e r i v i n g  s a l i c i n  froM g lu c o s a n .
With a  v iew  to  th ro w in g  f u r t h e r  l i g h t  on t h i s  p o i n t ,  
e x p e r im e n ts  were u n d e r ta k e n  d u r in g  th e  c o u r s e  o f  t h i s  
r e s e a r c h ,  on th e  d ry  d i s t i l l a t i o n  o f  cC- and m e th y l-
g lu c o s  i d e s . I t  was hoped t h a t  g lu c o s a n  m igh t be o b ta in e d  
from th e  (3 -  form b u t  n o t  from  th e  oL- mod i f  i o a t  io n .  In  
b o th  c a s e s ,  how ever, th e  s u b s t a n c e s  were found  to  d i s t i l  
u n ch an g ed . T h is  r e s u l t  was a lm o s t  c e r t a i n l y  due to  th e  
e f f e c t  o f  th e  m ethy l g roup  i n  i n c r e a s i n g  th e  v o l a t i l i t y  
o f  th e  s u b s ta n c e  and i t  would be  o f  i n t e r e s t  t o  i n v e s t i g a t e  
th e  d iy  d i s t i l l a t i o n  o f  g lu o o s ld e s  in  w hich  th e  s i z e  o f  
th e  g l u c o s i d l e  g ro u p  was g r a d u a l l y  i n c r e a s e d .
( 07 )
SXFSHIMSHTAL.
m r  BISTIILATIOK oy CELLULOSE.
In  t n e  e a r l y  e x p e r im e n ts  a  s p e c i a l l y  p u r e  form  o f  f i b r o u s  
c e l l u l o s e ,  s u p p l i e d  b y  H obel^s  E x p lo s iv e s  G o .L td . ,  was 
exffployed, and on s u b j e c t i n g  t n i s  m a t e r i a l  t o  d ry  d i s t i l l ­
a t i o n  u n d e r  tn e  c o n d i t i o n s  l a i d  down by P i c t e t  and S a ra s  in ,  
a  s e m i - c r y s t a l 1 in e  d i s t i l l a t e  was o b t a i n e d ,  from  w nicn  p u re  
l - g l u c o s a n  was i s o l a t e d .  S im i l a r  r e s u l t s  were o b ta in e d  
from  c o t t o n  wool and from  f i l t e r  p a p e r ,  b u t  tn e  u se  o f  
c e l l u l o s e  i n  any fo rm  i s  n i g n l y  i n c o n v e n ie n t .  Even when 
c h a rg e s  o f  6 grama were em ployed, tn e  low th e n o a l  con­
d u c t i v i t y  o f  tn e  m a t e r i a l  p r e v e n te d  u n i f o r m  h e a t i n g  o f  th e  
m ass , and a l th o u g h  i n  s m a l l - s c a l e  w ork ing  th e  y i e l d  q u o ted  
by P i c t e t  and S a ra s  i n  (44^4 o f  th e  c e l l u l o s e  ta k e n )  was 
v e r i f i e d ,  t h i s  was s e r i o u s l y  d im in is h e d  when l a r g e r  q u a n t ­
i t i e s  were em ployed . The u s e  o f  c e l l u l o s e  was th u s  abandoned 
and s i m i l a r  e x p e r im e n ts  c o n d u c te d  on s t a r c h .
PREPARATION QE l-GLUCQ&A)f EROM amRCH.
Powdered s t a r c h  l i k e w is e  p ro v ed  u n s u i t a b l e  a s  a  so u rc e  of 
l - g l u c o s a n ,  a s  th e  f i n e  p a r t i c l e s  were c a r r i e d  fo rw ard
( 3 8  )
m e c h a n lo a l ly  d u r in g  th e  vacuum d i s t i l l a t i o n  and rea c h e d  
th e  a b s o r p t i o n  a p p a r a t u s .  R ice  s t a r c h ,  I t  may be  n o te d ,  
f a i l e d  t o  y i e l d  any a p p r e c i a b l e  q u a n t i t y  o f  g lu c o s a n ,  b u t  
on th e  o t h e r  h a n d ,  o r d i n a r y  lump s t a r c h  (C o lm a n 's )  was 
found to  be s a t i s f a c t o r y .  The a p p a r a tu s  e a l l o y e d  c o n s i s t e d  
o f  th e  f o l lo w in g  p a r t s ,  a r r a n g e d  in  t h e  o r d e r  nam ed: -
1 . A q u a r t z  g l a s s  d i s t i l l i n g  f l a s k  (6 0 0  c c . )  to  c o n t a in  
th e  s t a r c h .
2 . A d i s t i l l i n g  f l a s k  co u p led  to  th e  a id e  lim b o f  (1 )  and 
immersed in  w a te r  a t  60 .
3. A w a te r - c o o le d  c o n d e n se r  a t t a c h e d  to  ( 2 ) .
4 .  A W o l f f 's  b o t t l e  to  c o l l e c t  aqueous  d i s t i l l a t e .
6 . An empty t r a p  a t t a c h e d  to  a  m ercury  g u ag e .
6 .  A l a r g e  s u l p h u r i c  a c id  w ash ing  b o t t l e .
? .  An empty t r a p .
8 . Two l a r g e  l im e  to w e rs  to  a d s o rb  c a rb o n  d i o x i d e .
A c o n t in u o u s  vacuum was p ro v id e d  by a  oeryck  o i l  pump, 
d r iv e n  e l e c t r i c a l l y  a t  a  speed  t h a t  gave  a  vacuum o f  from  
10-16 mm. The a b s o r p t i o n  a p p a r a tu s  r e q u i r e d  f r e q u e n t  
r e p l e n i s h i n g ,  a s ,  when i t  was f o u le d  tn e  p r e s s u r e  co u ld  n o t  
be m a in ta in e d .  I t  was a l s o  e x t re m e ly  l i a b l e  t o  chOke, f o r  
w hich r e a s o n  th e  m ercury guage was a t t a c h e d  to  th e  a p p a r a tu s  
on th e  s id e  rem ote  from  th e  pump.
( 38 )
The b e e t  r e s u l t s  were o b ta in e d  by h e a t i n g  w i th  th e  
f r e e  f lazoe. T h is  had  to  be co n d u c ted  c a u t i o u s l y  a t  f i r s t ,  
a s  o th e rw is e  t h e  s t a r c h  s w e l le d  and f i l l e d  th e  s i d e  tu b e  
o f  th e  f l a s k , b u t  i n  th e  l a t e r  s t a g e s  o f  th e  d i s t i l l a t i o n  
b o th  th e  bo tto m  and s i d e s  o f  th e  f l a s k  were h e a te d  w i th  
p o w e rfu l  b u r n e r s  so  a s  to  p r e v e n t  r e f l u x i n g .  i n  t h e  e a r l i e r  
p r e p a r a t i o n s  100 grams o f  s t a r c h  w ere u s e d  i n  e a c h  e x p e r i ­
m ent, and from  t h i s  were o b ta in e d  fro m  43 to  48 gram s o f  a  
d a rk  v i s c o u s  sy ru p  w hich  d i s t i l l e d  a t  3 6 0 -3 0 0 /1 0  mm., w h ile  
a  c a rb o n a c e o u s  r e s i d u e  rem a in ed  i n  th e  q u a r t z  f l a s k . I n  
th e  s u b se q u e n t  p r e p a r a t i o n s ,  th e  amount o f  s t a r c h  u se d  in  
e a c h  d i s t i l l a t i o n  was g r e a t l y  i n c r e a s e d ,  w i th  a  s l i g h t  
improvement i n  th e  y i e l d  o f  s y ru p .  The f o l lo w in g  f i g u r e s  
Show th e  d e t a i l s  o f  a  t y p i c a l  s e r i e s  o f  d i s t i l l a t i o n s :
S ta r c h  t a k e n  ( g ra m s ) . Qyrup o b t a i n e d .
T o ta l  s t a r c h  7813 g ram s. T o ta l  sy ru p
3676 g ram s.
Y ie ld
700 3 7 1 .5 5 3 .0
680 3 8 3 .7 5 0 .6
685 3 3 7 .0 5 0 .6
580 3 7 1 .3 4 8 .4
380 1 4 6 .4 5 3 .3
840 4 1 3 .0 4 8 .0
300 1 5 0 .4 50 .1
560 3 8 1 .5 5 0 .3
880 4 7 8 .3 4 8 .6
1130 6 7 4 .0 6 0 .7
580 3 7 3 .4 4 6 .1
638 3 8 7 .1 4 5 .0
Y ie ld  4 8 .5  
( a v e r a g e )
( 30 )
Tne m ost s u i t a b l e  metnod f o r  w ork ing  up t n i s  p ro d u o t  was 
found  t o  c o n s i s t  In  tn e  rem oval o f  tn e  a c i d  p r o d u c t s  w nicn  
a r e  fo rm e d , a lo n g  w i th  tn e  g lu c o s a n ,  to  tn e  e x t e n t  o f  a b o u t  
3 0 ^  by w e ig n t  o f  t n e  s y r u p .  wnen tn e s e  a r e  e l i m i n a t e d ,  
t n e  g lu c o s a n  c r y s t a l l i s e s  r e a d i l y  and i s  e a s i l y  I s o l a t e d .
F o r  t n i s  p u rp o se  t n e  s y ru p ,  t o g e t n e r  w i th  t n e  c o n t e n t s  
o f  t n e  W olff* 8 b o t t l e ,  was d i s s o l v e d  In  b o i l i n g  w a te r ,  
n e u t r a l i s e d  w n ile  n o t  w i tn  l i t h a r g e ,  f i l t e r e d  wnen c o o l ,  
and  tn e  w a te r  removed In  a  vacuum. Tne r e s u l t i n g  s y r u p ,  
w nicn  s t i l l  c o n ta in e d  l a r g e  q u a n t i t i e s  o f  le a d  s a l t ,  was 
s n a k e n  In  l o t s  o f  a b o u t  600 g ram s, w l tn  s m a l l  q u a n t i t i e s  
o f  a b s o l u t e  a l o o n o l ,  u n t i l  q u i t e  l i q u i d . wnen fro m  one 
to  two l i t r e s  o f  a l c o n o l  were a d d e d ,  tn e  p r e c i p i t a t e  was 
f i l t e r e d ,  and th e  s o l v e n t  removed i n  a  vacuum.
Tne p r o d u c t  c o n s i s t e d  o f  a  c l e a r  r e d  s y r u p ,  w n icn  con­
t a in e d  a b o u t  30^ by w e ig h t  o f  a  s u b s ta n c e  w nicn  r re d u c e d  
F e n i l n g ' s  s o l u t i o n  i n  tn e  c o ld ,  and d e c o l o r i s e d  b rom ine  
w a t e r .  T h is  was a l lo w ed  to  s ta n d  i n  open  v e s s e l s  o v e r ­
n i g h t ,  wnen th e  g lu c o s a n  c r y s t a l l i s e d  o u t .  The p r o d u c t  
was th e n  f i l t e r e d  a t  t h e  pump, tn e  c ru d e  g lu c o s a n  washed 
w ith  a l o o n o l  u n t i l  th e  b u lk  o f  tn e  a d h e r e n t  sy ru p  had  been  
rem oved, tn e  e a r l i e r  w ash in g s  b e in g  added t o  th e  s y r u p ,  and 
th e  l a t e r  ones b e in g  s e p a r a t e l y  worked u p .
The c ru d e  g lu c o s a n  so o b ta in e d  was d i s s o l v e d  I n  w a te r ,  b o l  
b o i l e d  w l tn  c h a r c o a l ,  s u lp h u r a t e d  h y d ro g en  p a s s e d ,  and th e
( 31 )
s o l u t i o n  f i l t e r e d  and e v a p o r a te d .  The g lu o o s a n  was th e n  
c r y s t a l l i s e d ,  once f ro m  a l o o n o l  and a g a in  from  w a te r ,  tn e  
l a t e r  c ro p s  b e in g  r e c r y s t a l l i s e d  a s  o f t e n  a s  r e q u i r e d ,  i n  
t n i s  way 1 4 7 4 .5  grams o f  p u re  g lu c o s a n  w ere o b ta in e d  from  
tn e  3876 grams o f  sy ru p  m en tioned  a b o v e ,  w nicn  was I t s e l f  
o b ta in e d  from  17 l b s ,  o f  s t a r c h .
I t  may be m en tioned  t n a t  tn e  above w e ig n t  does  n o t  
r e p r e s e n t  th e  t o t a l  amount o f  g lu o o s a n  o b t a i n a b l e  from  tn e  
e y r u p ,  s i n c e  maiy o f  th e  r e s i d u e s  w hloh nave  now b e e n  k e p t  
f o r  more t h a n  a  y e a r ,  snow s ig n s  o f  f u r t h e r  e x t e n s i v e  
c z y s t a l l i s a t i o n .
l -O lu c o s a n  i s  a  w h i te  s o l i d ,  c r y s t a l l i s i n g  in  a g g r e g a te s  
o f  m om bonedra  and snow ing [o c ]^  i n  w a te r  from  - 6 6 . s'" to  
-  67 .4 '' f o r  fi. -  3 .9 6 3 ^ ,  A n a ly s i s  gav e  0 -  4 4 .4 0  ,
H -  6 .3 0 ^  , M -  165 by th e  e b u l l l o s c o p l c  method i n  m e th y l 
a l o o n o l .  ^6^10^5 c -  4 4 .4 4  , H -  6 .1 7 ^  ,
u  r  162 .
G luoosan  i s  s o lu b l e  i n  w a te r ,  a c e t i c  a c i d ,  e t h y l ,  and 
a s y i  a l c o h o l s ,  and f a i r l y  s o l u b l e  in  b o i l i n g  e t h y l  a c e t a t e ,  
b u t  I n s o lu b le  in  a l l  o t h e r  s o l v e n t s .  S a r a s i n  ( l o c . c i t . )  
s t a t e s  t h a t  I t  I s  s o l u b l e  In  b o i l i n g  a c e to n e ,  b u t  I t  I s  so  
o n ly  to  a  v e ry  s l i g h t  e x t e n t .  The compound i s  n e u t r a l  t o
( 3S )
i n d l o a t o r s ,  and i s  u n a f f e c t e d  by  p ro lo n g e d  b o i l i n g  w i tn  
no rm al sodium  H y d ro x id e , o r  c o n c e n t r a t e d  b a r iu m  H y d ro x id e , 
and i s  a n  e x t re m e ly  s t a b l e  s u b s t a n c e ,  b e in g  r e a d i l y  d i s -  
t i l l a b l e  in  tn e  vacuum o f  a  w a te r  puaap, i f  a  f r e e  f la m e  and 
S i l i c a  f l a s k  a r e  u s e d .  I f  H ea ted  more s lo w ly ,  f o r  i n s t a n c e  
in  a  m e ta l  b a t n ,  d e c o % o s i t i o n  e n s u e s  b e f o r e  d i s t i l l a t i o n  
can  ta k e  p l a c e .  A c c o rd in g  to  T a n r e t  ( l o c . c i t . )  i t  can  be 
su b l im e d .
G lucosan  e x H ib i t s  none o f  tn e  c h a r a c t e r i s t i c  p r o p e r t i e s  
u s u a l l y  a s s o c i a t e d  w i th  th e  r e d u c in g  s u g a r s ,  s i n c e  i t  does  
n o t  d i s p l a y  m u t a r o t a t i o n ,  does  n o t  y i e l d  an  a n i l i d e ,  and 
d o es  n o t  r e d u c e  V a h l i n g 's  s o l u t i o n  o r  g iv e  an  osazone  u n t i l  
a f t e r  h y d r o l y s i s .  I t  does how ever r e d u c e  am m oniacal s i l v e r  
n i t r a t e  on b o i l i n g .  G lucosan  d o e s  n o t  r e a c t  w i th  a c e to n e ,  
a s  i s  Shown by th e  f a c t  t h a t , i f  d i s s o l v e d  in  a c e to n e  con­
t a i n i n g  O.S^ o f  h y d ro g en  c h l o r i d e ,  no change i n  r o t a t i o n  
t a k e s  p l a c e  on s t a n d in g  f o r  s e v e r a l  d a y s ,  and unchanged 
g lu c o sa n  can  be i s o l a t e d  from  th e  s o l u t i o n  . The congpound 
does  n o t  r e d u c e  n e u t r a l  p e rm a n g an a te  s o l u t i o n  in  th e  c o l d ,  
o r  g iv e  a  p r e c i p i t a t e  w i th  sodium  e t h o x id e  d i s s o l v e d  in  
e t h y l  a l c o h o l .  I t  i s  u n a f f e c t e d  by en%rmes, and in c a p a b le  o f  
a s s i m i l a t i o n  by  r a b b i t s .
On b o i l i n g  i n  aqueous s o l u t i o n  w i th  d i l u t e  a c i d s ,  
g lu o o sa n  i s  s lo w ly  c o n v e r te d  i n t o  g lu c o s e ,  a s  i s  shown by 
th e  change i n  th e  r o t a t i o n ,  and  a l s o  by th e  f a c t  t h a t  i t  now
( 33 )
r e d u c e s  F e h l i n g ' s  and y i e l d s  p h e n y l  g lu c o s a z o n e  on t r e a t -  
m n t  w i th  p h e n y lh y d ra z in e  in  tn e  u s u a l  m anner.
The p r e s e n c e  o f  t h r e e  hyd roxy  g ro u p s  i n  g lu c o s a n  i s  
Shown by th e  f o r m a t io n  o f  a  t r i a c e t y l  and t r i b e n z o y l  d e ­
r i v a t i v e .  The fo rm e r  o f  t n e s e  d e r i v a t i v e s  m e lts  a t  100^, 
and i s  c o n v e r te d  by l i q u i d  h y d ro g en  b ro m id # % and by p h o s­
p h o ru s  p e n ta b ro m id e  in to  1 .6  dibrom o t r i a c e t y l  g lu c o s e .
The second  o f  th e s e  two m ethods g iv e s  a  ^ i e l d  o f  th e  p r o d u c t  
am oun ting  t o  50^  o f  t h a t  t h e o r e t i c a l l y  o b t a i n a b l e .  ( K a r r e r  
and S m irn o f f ,  H e lv .C h im .A c ta .  ,1 0 2 2 , g., 1 2 0 ) .  The t r i -  
b e n z o a te  m e l t s  a t  1 0 8 .6  a f t e r  r e c r y  s t a l 1 i s a t  io n  from  g l a c i a l  
a c e t i c  a c id  and i s  a n  i n t e r e s t i n g  s u b s t a n c e ,  th e  p r o p e r t i e s  
o f  w hich  can  be c o n v e n ie n t ly  d e s c r ib e d  a t  t h i s  p o i n t .  
V o n g e r io h te n  and m i l l e r  ( l o c . c i t . )  n o te  t h a t  I t  i s  e x t re m e ly  
r e s i s t a n t  t o  h y d r o l y s i s  by d i l u t e  h y d r o c h l o r i c  a c i d .
S a ra s  i n  ( l o c . c i t . )  s t a t e s  t h a t  i t  i s  u n a f f e c t e d  by d i l u t e  
h y d r o c h lo r i c  a c i d ,  b u t  i s  decomposed w ith  c h a r r i n g  by con­
c e n t r a t e d  h y d r o c h lo r i c  a c id  a t  150® . i t  was found in  th e  
co u rse  o f  th e  p r e s e n t  r e s e a r c h  how ever t h a t  i f  t h i s  s u b s t a n c e
i s  b o i l e d  w i th  £  aqueous  a l c o h o l i c  sodium  h y d ro x id e  f o r
10
1 t o  2 h o u r s  i t  l o s e s  th e  t h r e e  b e n z o y l  g ro u p s  q u a n t i t a t i v e l y .
H y d ro ly s is  a l s o  t a k e s  p l a c e  on v e ry  p ro lo n g e d  b o i l i n g
(3 0 -4 0  h o u r s )  w i th  e i t h e r  no rm al o r  g, sod ium  h y d ro x id e
1 0  .
s o l u t i o n .  The compound i s  t o t a l l y  u n a f f e c t e d  by d i l u t e  
a c i d s .
( 34 )
MKTHmXJQH oy ÜLWQ&M .
U ndoub ted ly  t h e  b e e t  x&e&ns f o r  th e  m é th y la t io n  o f  g lu c o s a n  
1 8  a f f o r d e d  by  th e  u s e  o f  th e  m e thy l s u l p h a t e  r e a c t i o n ,  
t h r e e  m é th y la t io n s  b e in g  n e c e s s a r y  and th e  p r o p o r t i o n s  u se d  
b e in g  I d e n t i c a l  w i th  th o s e  recommended by I r v i n e  and S t e e l e  
f o r  t h e  m é t h y l a t i o n  o f  I n u l l n  ( T . ,  1830, 117. 1 4 7 4 ) .  T h is  
method how ever was n o t  e n ^ lo y ed  d u r in g  th e  c o u rs e  o f  th e  
p r e s e n t  r e s e a r c h  and th e  g lu o o s a n  was m e th y la te d  b y  d i s ­
s o l v i n g  i n  p u re  d r y  m e th y l a l c o h o l  and t r e a t i n g  w i th  d ry  
s i l v e r  o x id e  and m eth y l i o d id e .  Thus 35 grams (1 m o l .)  
o f  g lu c o s a n  r e q u i r e  108 grams (3  m o is . )  o f  s i l v e r  o x id e ,  
and eo CO. (133 g ram s , o r  6 m o is . )  o f  m e thy l io d id e  w i th  
116 CO. o f  m e th y l a l o o h o l .  T h is  i s  t h e  s m a l l e s t  q u a n t i t y  
o f  m e th y l a lo o h o l  t h a t  w i l l  form a  homogeneous sy s te m . The 
s i l v e r  o x id e  and m eth y l io d id e  w ere  added In  two e q u a l  
p o r t i o n s ,  one a t  t h e  b e g in n in g  o f  th e  r e a c t i o n  and th e  o t h e r  
a f t e r  a n  I n t e r v a l  o f  3 i  h o u r s .  The t o t a l  t im e  o f  h e a t i n g  
was 7 -8  h o u r s .  The s i l v e r  Io d id e  form ed was f i l t e r e d  and 
th o r o u g h ly  washed by b o i l i n g  u n d e r  a  r e f l u x  c o n d e n s e r  w i th  
m ethy l a l o o h o l .  On rem oving  th e  s o lv e n t  th e  r e s i d u e  was 
o b ta in e d  a s  a  v i s c o u s  l i q u i d ,  a lm o s t  e n t i r e l y  s o l u b l e  in  
m e th y l i o d i d e .  The p r e p a r a t i o n  was c a r r i e d  o u t  on num erous 
o c c a s i o n s ,  and a s  a  r u l e  f u r t h e r  m é th y la t io n  In  which p u re  
m e th y l i o d id e  was u sed  as  s o lv e n t  was n e c e s s a i y  to  o o s ^ l e t e
( 36 )
t h e  a l l c y l a t i o n .
In  t h e  e a r l i e r  p r e p a r a t i o n s  th e  p r o d u c t  was f r a c t i o n a l l y  
d i s t i l l e d .  When th e  l o w e r - h o l l l n g  f r a c t i o n s  c r y s t a l l i s e d  
s p o n ta n e o u s ly ,  o r  on a d d i t i o n  o f  a  n u c l e u s . f ro m  th e  h i g h -  
- b o i l i n g  sy ru p  r e m a in in g  in  th e  d i s t i l l a t i o n  f l a s k  a  d i ­
m e th y l g lu c o s a n  was i s o l a t e d .  T h is  m ethod w as, h o w ev e r,  
e x t re m e ly  w a s t e f u l , a s  l a r g e  q u a n t i t i e s  o f  t r i m e t h y l  g lu c o s a n  
rem ained  d i s s o l v e d  in  th e  a c i d  p r o d u c t s  w hich  a r e  fo rm ed 
d u r in g  m é t h y l a t i o n  by th e  s i l v e r  o x id e  p r o c e s s .  A more 
c o n v e n ie n t  method was how ever d e v i s e d ,  d e p e n d in g  o n  th e  
rem oval o f  th e s e  s u b s t a n c e s  by means o f  b a r iu m  h y d r o x id e .
F o r  t h i s  p u r p o s e ,  th e  t o t a l  p r o d u c t  o f  t h e  m é t h y l a t i o n  was 
d i s s o lv e d  in  w a te r ,  h e a te d  f o r  a n  h o u r  a t  100 w i th  e x c e s s  
o f  b a r iu m  h y d r o x id e ,  c a rb o n  d i o x i d e  p a s s e d ,  and  t h e  s o l u t i o n  
t a k e n  to  d ry n e s s  i n  a  vacuum. The r e s i d u e  was e x t r a c t e d  
W ith d r y  e t h e r ,  th e  s o lv e n t  rem oved, and th e  p r o d u c t  f r a c t i o n ­
a l l y  d i s t i l l e d .  When th e  l o w - b o i l i n g  f r a c t i o n s ,  w hich  c o n s i s t e d  
o f  p r a c t i c a l l y  p u re  t r i m e t h y l  g lu c o s a n ,  c r y s t a l l i s e d  and 
w ere t r e a t e d  a s  d e s c r ib e d  be low .
AS t h i s  i s  th e  most c o n v e n ie n t  p l a c e  f o r  th e  m e n t io n  o f  
d im e th y l  g lu c o s a n ,  a  d e s c r i p t i o n  o f  t h i s  s u b s t a n c e  w i l l  be 
i n s e r t e d  h e r e ,  w i th  a n  a c c o u n t  o f  th e  p u r i f i c a t i o n  and 
p r o p e r t i e s  o f  t r l m e t h y l  g lu c o s a n .
( 36  )
Qi m m .
I
D im ethyl g lu c o s a n  i s  a  v i s c o u s  sy ru p  w hich  b o l l s  in  th e  
ne ig h b o u rh o o d  o f  1 5 0 /0 .0 1  mm. w ith  s l i g h t  d e c o s m o s i t io n .
ro u n d :  C -  6 0 .6 1  ; H -  7 .3 0  ; OMe -  3 0 .8
^8^14^6 r e q u i r e s  0 -6 0 .6 8  ; H -  7 .3 6  ; OMe -  3 2 .6  p e r  c e n t .
The cos^ound  w hich was c o n ta m in a te d  w ith  a  t r a c e  o f  a n  a c id  
Im p u r i ty  showed -  1 .4 8 7 3  and -  6 2 .1  and -  6 1 .6  I n
w a te r  and m ethy l a l o o h o l  r e s p e c t i v e l y .  When h e a te d  a t  100 
w i th  2 p e r  c e n t  aqueous  h y d r o c h lo r i c  a c id  d im e th y l  g lu o o s a n  
was c o n v e r te d  I n to  d im e th y l  g lu c o s e  th e  f o l lo w in g  changes  i n  
o p t i c a l  r o t a t i o n  b e in g  o b s e r v e d .
Time.
I n i t i a l .  -  6 2 . O'"
i  H. -  1 1 . 1 ^
1 -h 1 9 .2 "
2 -h 5 2 .8 °
3 f  6 6 .6 "
6 f  76.8"^ C o r re c te d  f o r  t h e  co n ­
c e n t r a t i o n  o f  s u g a r  formed 
6 9 .2 .
6 + 7 6 . 7 ^  7 0 .1
The d im e th y l  g lu c o s e ,  i s o l a t e d  In  t h e  u s u a l  way, was a
p a l e - y e l lo w  g l a s s ,  s t i l l  s l l g r i t l y  a c i d ,  show ing  [o ^ ]^  I n
w a te r  r r f7 3 .8  and g i v i n g  on a n a l y s i s
C -  4 6 .1 7  H -  7 .7 6  0M@ -  2 8 .1  ( a v e ra g e  o f
2 )
O H  0 r e q u i r e s  c -  4 6 .1 5  H ^ 7 .8 9  OMe -  2 8 .§  p e r  c e n t .
8 16 6 ^
) 37 )
The c r y s t a l s  o b ta in e d  a s  a l r e a d y  d e s c r ib e d  w ere c o l l e c t e d ,  
d r a in e d  a t  th e  p u a^ , r e c r y s t a l  U s e d  from  e t h e r ,  and p r e s s e d  
b e tw een  f i l t e r  p a p e r .
The s u b s t a n c e  a s  f i n a l l y  o b ta in e d  i s  a  w h i te  c r y s t a l l i n e  
s o l i d ,  M.P. 61 0 . ,  c r y s t a l l i s i n g  I n  a g g r e g a te s  o f  p r i s m s ,  o r  
rh om behed ra . on one o c c a s io n  a  m e l t in g  p o i n t  o f  66 C. was 
r e c o r d e d .
A n a ly s i s  gave C -  6S .76  H -  7 .7 6  OJte -  4 6 .6 0  
T r lm e th y l  g lu c o s a n  OyH^^Og r e q u i r e s  0 -  6 8 . W4 H -  7 .8 4
OMe - 4 6 . 6  p e r  c e n t .  
The s u b s t a n c e  d i s t i l s  e a s i l y  In  a  vacuum, b o i l i n g  a t  1 3 6 .6  C. 
13-13 mm. I t  I s  u n a f f e c t e d  by s i l v e r  o x id e  i n  b o i l i n g  
a l c o h o l i c  s o l u t i o n ,  o r  by h e a t i n g  a l l  day a t  BOO^C. In  a  
s e a le d  t u b e .  The s p e c i f i c  r o t a t i o n s  o b se rv e d  w e r e : -
S o lv e n t C . ' 0 ..r /. L.
A ce tone 6 . 0 0 0 0 ^ 3 .3 -  7 .0 -  6 3 .6
W ater 6.0000)3 3 ,3 — 6 .9 8 -  6 3 .6
M ethyl A lo o h o l 4.9916f> 2 .3 -  6 . 8 6 -  6 3 .3
Benzene 5 .0 0 0 0 ^ 3 .3 -  6 .3 4 -  4 8 .6
N of tne fixed sub6tance =* 1.4667
The m o le c u la r  w e ig n t  was d e te rm in e d  by th e  b o i l i n g  p o i n t
method i n  d r y  b e n z e n e ,  th e  f i g u r e s  o b ta in e d  b e i n g : -
311. 338 . 333 . 301 . 31 3 . a v e ra g e ;  317 . C a lc u l a t e d  f o r
( 38 )
tr lm ettiyX  g lu o o s a n  -  8 0 4 . An a t ten g p t was madso «it» 6
t o  c o n v e r t  t r l m e t h y l  g lu c o s a n  in to  tn e  oL-form by n e a t l n g  
I t  In  b e n z e n e ,  c o n t a i n i n g  0 .6 ^  n y d r o o n lo r l c  a c i d ,  b u t  a s  
tn e  r o t a t i o n  o t  tn e  s o l u t i o n  d i d  n o t  a l t e r  a f t e r  166 h o u r s  
a t  llO-l&O^ C . ,  I t  would a p p e a r  t h a t  th e  I n t e r c o n v e r s I o n  
d oes  n o t  p r o c e e d .
On h y d r o ly s in g  t r l m e t h y l  g lu o o s a n  w i th  2 .6 -Z .O ^  h y d ro ­
c h l o r i c  a c i d ,  i n  aqueous s o l u t i o n  tn e  c o r r e s p o n d in g  s u g a r  
was o b ta i n e d .  The s o l u t i o n  was h e a te d  on  a  b o i l i n g  w a t e r -  
- b a t h ,  and p o l a r i m e t r i o  read li^g s  t a k e n  u n t i l  th e  a c t i v i t y  
rem ained  c o n s ta n t  on  two o r  t h r e e  c o n s e c u t iv e  d é te r m in â t  io n s  
. The f o l lo w in g  f i g u r e s  show tn e  c o u r s e  o f  a  t y p i c a l  h y d r o l y s i s :
T im e. R o t a t i o n .
i n i t i a l mm 6 3 .8
i  h o u r - 3 4 .7
1 * — 1 4 .7
l i h o u rs - 3 , 5ft — 1 3 .6
» — 3 0 ,7
3 « — 3 8 .3
3# ft - 46..9H - 6 7 .6
6 $ 8 - 6 4 ,8
4 # - 6 8 .7
7% W — 7 8 .3
a | H - 7 6 ,8
9 i « — 7 8 .7
lO i N - 7 8 .6
l l i M — 7 8 .8
16$ # — 8&.3
13$ N — QZ.7
16$ # 8 2 .7
c o r r e c t e d  7 6 .7  
• 7 6 .0
« 7 6 ,0
( 38 )
The s o l u t i o n  was th e n  n e u t r a l i s e d  w i th  l e a d  o r  b a r iu m  
c a r b o n a t e , f i l t e r e d  and e v a p o ra te d  i n  a  vacuum, th e  r e s i d u e  
b e in g  e x t r a c t e d  w i th  a c e to n e ,  f i l t e r e d ,  and th e  a c e to n e  
removed by  d i s t i l l a t i o n .  A sy ru p  rem a in ed  w hich  was s i m i l a r i l y  
t r e a t e d  w i th  d i y  e t h e r .
The l a s t  s t a g e  o f  p u r i f i c a t i o n  i s  som etim es d i f f i c u l t ,  
owing t o  th e  p r e s e n c e  o f  a  sy ru p  w hich  d o es  n o t  re d u c e  v e h l i n g 'a  
s o l u t i o n ,  and a p p e a r s  t o  c o n t a i n  l e a d .  T h is  s u b s ta n c e  was 
p r e s e n t  i n  th e  f i r s t  a c e to n e  e x t r a c t i o n ,  b u t  i s  i n s o l u b l e  
i n  e t h e r .  N e v e r th e le s s  th e  rem oval o f  t h e  l a s t  t r a c e s  o f  
l e a d  C h lo r id e ,  b a r iu m  c h l o r i d e ,  o r  a c i d  I s q p u r i t i e s , was 
e x t r e m e ly  d i f f i c u l t  w i th o u t  d i s t i l l a t i o n ,  b u t  th e  s u g a r  
r e a d i l y  d i s t i l l e d  a t  th e  Oaede punqp, ( b . p .  160-164""c . ,  u n d e r
0 .2  mm. o i l  b a t h  a t  2 0 0 - 2 1 0 ^ 0 . ) .
The d i s t i l l a t e  was a  c o l o u r l e s s ,  o r  p a l e - y e l l o w ,  v e r y  
v i s c i d ' s y r u p ,  show ing a  r e f r a c t i v e  in d e x  w hich  v a r i e d  from  
1 .4 7 8 0  to  1 .4 7 2 9 .
Found c -  4 8 .6 8  H -  8 .0 9  OMe -  4 1 .9 1  ft
T rim e th y l  g lu c o s e  0 - 4 8 .6 4  H -  8 .1 0
OMe -  4 1 .8 9  p e r  c e n t .  
The s p e c i f i c  r o t a t i o n s  d e te rm in e d  were a s  f o l l o w s : -
S o lv e n t c . L .
W ater 4 .0 6 6 ^ 2 .2 — 3 .6 4 4 2 .7
W ater ( 2 ) 2 . 27655» 2 .2 2 .3 7 4 7 .3
A cetone 3.40005& 2 .2 4 .6 6 6 0 .8
M etbyl A lo o n o l 3.3665^ 2 .2 4 .1 2 6 6 .6
( 40  )
Tne m o le c u la r  w e ig n t  was a l s o  d e te rm in e d  i n  b o i l i n g  b en zen e  
and tn e  f o l lo w in g  v a lf te s  o b t a i n e d : -  327 and 236 ( a v e r a g e  231) 
T r im e tn y l  g lu c o s e  r e q u i r e s  u rz 222 .
, The s u g a r  d o es  n o t  y i e l d  a n  o 3 az o n e , b u t  g iv e s  a  c r y s t a l ­
l i n e  a n i l i d e  w h ich , how ever, was u n s u i t a b l e  f o r  r e f e r e n c e  
p u r p o s e s .  T h is  s u g a r  a l s o  y i e l d s  a  c r y s t a l l i n e  - m e th y l ­
g l u c o s i d e ,  th e  p r e p a r a t i o n  o f  w hich w i l l  be d e s c r i b e d  l a t e r ,  
th u s  a f f o r d i n g  a  v a l u a b le  means o f  i d e n t i f y i n g  th e  p a r e n t  
s u g a r .  AS a l r e a d y  e x p la in e d  t h i s  p a r t i c u l a r  form  o f  t r i ­
me th y  I g lu c o s e  d i s p l a y s  v e r y  v a r i a b l e  r o t a t i o n s .  T h is  i s  
Shown in  th e  f o l lo w in g  t a b l e ,  i n  w hich  th e  f i r s t  column 
in c lu d e s  th e  c o r r e c t e d  e q u i l i b r i u m  v a lu e s  o b ta in e d  on  a l l  
o c c a s io n s  d u r in g  t h i s  r e s e a r c h  when t r i m e t h y l  g lu c o s e  was 
p r e p a re d  by h y d r o l y s i s .  The second  colum n g iv e s  t h e  .l 
r o t a t i o n  i n  aqueous s o l u t i o n  o f  th e  t r i m e t n y l  g lu c o s e  
O b ta ined  a f t e r  i s o l a t i o n .
O o rra o te a  e q u i l ib r iu m  v a l u * . -in
8 0 l u t l o h - t 6 f ~ a i 8 t l l l e d  
p r o d u c t s .
7 5 .8  From t r i m e t h y l  g lu c o s a n .
70 .3  » ■ " 4 2 .7  à  4 7 .3  X.
7 0 .0  * * " 5 0 .7
6 4 .3  « • « 6 8 .8
4 7 .4  “ " “ 7 0 .5
7 0 .6  " •» "
69 .1  « " ♦»
7 3 .8  •» « me th y  I g lu c o s  id e
6 6 .6  * « m e th y lg lu c o s id e
( 41 )
P ro b a b ly  however th e  most r e l i a b l e  r o t a t i o n  i s  t h a t  s u p p l i e d  
by t h e  f o l lo w in g  e x p e r im e n t .  The two sam p les  o f  t r i m e t h y l  
g lu c o s e  marked X i n  t h e  c^ove  t a b l e  were m ixed and t h e  r o t a t i o n  
ta k e n  i n  aqueous  s o l u t i o n ,  when i t  was found  to  be 4 6 ,9
i . e .  i n t e r m e d ia t e  b e tw e en  th e  v a l u e s  o f  th e  two sam ples  
t a k e n  . The s o l u t i o n  was t h e n  b o i l e d  w i th  6.4)^ h y d r o c h l o r i c  
a c i d .  When th e  f o l lo w in g  r e a d in g s  were o b t a i n e d : -
I n i t i a l 4 6 .9
1 b o u r 4 6 .0
Hi h o u rs 4 2 .9
3 Î « 6 0 .2
1 0 Î * 6 9 .6
T h is  r i s e  i n  r o t a t i o n  i s  i n  i t s e l f  s u f f i c i e n t  t o  show t h a t  
th e  o r i g i n a l  spec im en  c o n ta in e d  some an h y d ro  compound and 
th e  p ro d u c t  a f t e r  i s o l a t i o n  and d ry in g  a t  9 (f /l5  mm gave
f  6 S .S  i n  aqueous s o l u t i o n .  The t r u e  o p t i c a l  v a lu e  
i s  t h e r e f o r e  p ro b a b ly  o f  t h e  o r d e r  s i n c e  on t h i s
o c c a s io n  th e  p r o d u c t  was n o t  d i s t i l l e d .  The l a t t e r  o p e r ­
a t i o n  ca u ses  a  g r e a t  lo w e r in g  o f  r o t a t i o n ,  owing to  th e  p ro  
d u c t i o n  o f  t r i m e t h y l  g lu c o s a n .
I t  h a s  been  shown i n  a  r e c e n t  com m unica tion  by I r v i n e  
and H i r s t ,  (T ra n s .C h e m .d o c . ,1 8 ^ 2 ,  1 2 1 3 -1 3 8 3 ) ,  t h a t  2 . 3 . 6 .
t r im e t h y l  g lu c o s e  behaves  i n  a  r e m a rk a b le  manner u n d e r  th e
( 42 )
i n f lu e n c e  o f  c o ld  a c i d  m e th y l a l c o n o l ,  t h e  r o t a t i o n  ch a n g in g  
from  d e x t r o  t o  la e v o  i n  th e  c o u rs e  o f  s e v e r a l  d a y s .  The 
f o l lo w in g  f i g u r e s  a r e  g iv e n  by  t h e s e  a u t h o r s .
0
3
m in u te
m in u tes
«5 .1 0 .1 6 .3 0 .6 0 .8 0
200 “
24 h o u rs
50 "
64 »
80 “
100 "
200 "
7 7 .0
64 .3
6 4 .3
6 2 .0  
3 6 .2
4 .1
-  5 .1  
— ■: 1 6 .0
-  2 7 .0
-  3 6 .0
The e x p l a n a t i o n  o f  th e  above phenomenon i s ,  a c c o r d in g  t o  
t h e s e  a u t h o r s ,  o b s c u re .
The t r l m e t h y l  g lu c o s e  d e r iv e d  from  th e  h y d r o l y s i s  o f  
t r lm e th y l  g luw osan  on th e  o t h e r  h a n d ,  shows no c o s ^ a r a b le  
Change i n  o p t i c a l  r o t a t o r y  power on  b e in g  d i s s o l v e d  i n  
m e th y l  a l c o h o l  c o n t a i n i n g  h y d ro g en  c h l o r i d e ,  ev e n  a f t e r  a  
c o n s id e r a b le  p e r io d  i n  th e  c o l d .  When d i s s o l v e d  i n  a c id  
m e th y l a lo o h o l  c o n t a in i n g  0 .2 6 ^  o f  h y d ro g e n  c h l o r i d e ,  th e  
r o t a t i o n  rem a in s  c o n s t a n t  a t  76 a  week. The s o l u t i o n  was 
th e n  s a t u r a t e d  w i th  h y d ro g en  c h l o r i d e ,  when th e  r o t a t i o n  
f e l l  from  7 6 .4  to  67.8 i n  46  h o u r s  , a f t e r  w hich  i t  rem ained  
c o n s t a n t  f o r  a  week. T h is  r e a c t i o n  t h e r e f o r e  s e r v e s  a s  a  
f u r t h e r  means o f  d i s t i n c t i o n  b e tw een  th e  two s u g a r s .
{ 43  )
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Tue f i r s t  s t a g e  i n  f i x i n g  th e  c o n s t i t u t i o n  o f  t h i s  s u b s ta n c e  
was t o  d e te rm in e  th e  p o s i t i o n  o f  th e  i n t e r n a l  oxygen l i n k i n g  
O rd in a ry  ( s o  c a l l e d  b u ty l e n e - o x id e  ) g lu c o s e  i s
CH^OH 6
& 0 H 6
i}H 4
CHQH 3
jmoH 2
CHOK 1
b u t  t h e r e  was no a s s u ra n c e  t h a t  tn e  s u g a r  h e r e  d e s c r ib e d  
b e lo n g ed  t o  t h i s  ty p e .  The s u g a r  was a c c o r d in g ly  m e th y l­
a t e d ,  th u s  g IV ing a  te x ra m e u iy l  m e t l iy lg lu c o s id e  from  w hich  
th e  g l u o o s l d l c  g ro u p  was tn a n  removed by h y d r o l y s i s  and th e  
r e s u l t i n g  t e t r a m s t i i y l  g lu c o s e  i d e n t i f i e d .
The t e t r a m e t h y i  g lu c o s e s  o f  th e  b u ty le x ie -o x id e ,  and 
e t h y le n e - o x id e  ( o r  "Y") s e r i e s ,  a r e  w e l l  known. Had i t  
be longed  to  any o t h e r  s e r i e s  f u r t h e r  work would have b een  
n e c e s s a r y .
I t  was found  t h a t  a f t e r  two m é th y la t i o n s  a  c o l o u r l e s s ,  
m ob ile  l i q u i d  was o b ta in e d  showing th e  r e f r a c t i v e  in d ex  
1 .4 4 6 8 ,  t h e  c o r re s p o n d in g  f i g u r e  f o r  t e  tram e th y  1 m e th y l -
( 44 j
g lu c o s ld e  b e in g  1 .4 4 6 4 .  %ie compound was im m ed ia te ly  
b y d ro ly s e d  u s in g  6 . 0  p e r  c e n t  aqueous b y d r o c n io r i c  a c i d ,
At l o o t  F ig u re s  were o b ta in e d  a s  fo l lo w s
nouxs-» miAiipfL.
s t a r t  'f -1 3 .8 '’
4 |  6 3 .8
e i  . /  6 6 .7
AS th e  end value g iv e n  by te  tram e th y  1 g lu c o s e  ( b u t y l e n e -  
- o x id e  fo rm ) ,  i s  f 7 8 . 1  P u rd ie  and I r v i n e  ( T r a n s . ,  1904, e^ ,  
1040) th e  h e a t i n g  was c o n t in u e d  f o r  a n o t h e r  h o u r .  The 
s u g a r  was i s o l a t e d  i n - t h e  u s u a l 'w a y  and r e c r y s t a l l i s e d .
A f t e r  two r e c r y s t a l l i s a t i o n s  from  p e t ro le u m  e t h e r ,  i t  m e lted  
a t  86 .96*C . -A mixed m e l t in g  p o i n t  w i th  a  sam ple o f  t e t r a -  
m e thy l g lu c o s e  o f  m e l t in g  p o i n t  6 4 ^ 0 . ,  snows s o f t e n i n g  a t  
8 6 -,8 &^C. and com ple te  m e l t in g  a t
The m u t a r o t a t i o n  i n  a b s o l u t e  a l c o h o l  was a l s o  o b s e rv e d ,  
th e  s o l u t i o n  b e in g  c a t a l y s e d  w i th  sodium  h y d r o x i d e . The 
o p t i c a l  Change o b se rv e d  was as f o l l o w s : -
( 46 )
ïlma in hours. Specific
S t a r t . -f8Ô .4
9 9 .4
n o t 9 4 .4
28 8 9 .7
4 1 î 8 6 . 8
62 8 6 . 0
1 0 0 8 4 .3
124 8 4 .3
148 8 6 . 1
196 8 8 . 1
232 8 6 . 0
292 8 6 .4
The u s u a l  s p e o l f l o  r o t a t i o n s  f o r  t e t r a m e t h y 1 g lu c o s e  
i n  a l c o h o l  i s  y 3 . 1  (P u r d ie  and. I r v in e »  T r a n s . ,  1904 .861049) 
and a l th o u g h  th e  ag reem en t i s  s a t i s f a c t o r y  th e  r e a s o n  f o r  
th e  s l i g h t  r i s e  i n  th e  l a s t  r e a d i n g s  I s  o b s c u re .
The s u g a r  I n  s o l u t i o n  was r e c o v e r e d ,  r e c i y s t a l l l s e d  
and th e  m u t a r o t a t i o n  o b se rv e d  In  aq u eo u s  s o l u t i o n .  F ig u r e s  
were o b ta in e d  a s  f o l l o w s : -
T ig»  l u  n o u r a .  S p e c i f i c  R o t a t i o n .
s t a r t . 8 3 .2
18 7 8 .4
42  8 4 .3
74 8 3 .8
8 8  8 3 .8
The s t a n d a r d  perm anen t v a lu e  f o r  aq u eo u s  s o l u t i o n s  i s
8 3 .3
A m ethoxy l d e t e r m i n a t i o n  c a r r i e d  o u t  on  a  v e ry  s m a l l  
q u a n t i t y  t h a t  re m a in e d , gave  OMe -  6 0 .3 7 .  Te tram e th y  1 
g lu c o s e ,  ^ x o ^ O ^ e  OMe -  6 2 .6 4  p e r  c e n t .
( 46 )
Thu8  t h i s  e x p e r im e n t  snows, t h a t  th e  t r l m e t h y l  g lu c o s e  
h e r e  d e s c r i b e d ,  b e lo n g s  t o  th e  b u t y l e n e - o x id e  s e r i e s .
AS d e s c r ib e d  i n  th e  t h e o r e t i c a l  p a r t ,  t h e r e  a r e  o n ly  f o u r  
p o s s i b l e  t r l m e t h y l  g lu c o s e s  o f  t h i s  s e r i e s ,  two o f  w hich  
t h i s  p a r t i c u l a r  s u g a r  oaim ot b e .  To d e c id e  b e tw een  th e  two 
re m a in in g  fo rm u la e ,  th e  s u b s ta n c e  was o x i d i s e d  w i th  n i t r i c  
a c id  ( s p e c i f i c  g r a v i t y  :=■ 1 . 2 ) .  The u s u a l  p ro  ce e d u re  was 
fo llo w ed  b u t  th e  w a te r  was removed a t  40^*0. In  a  vacuum, 
fo l lo w e d  by th e  a d d i t i o n  o f  a l c o h o l  and s u b s e q u e n t  e v a p o r ­
a t i o n ,  t o  e l i m i n a t e  w a te r  and n i t r i c  a c i d .  T h is  t r e a tm e n t  
w i th  a l c o h o l  was r e p e a te d  s e v e r a l  t im e s ,  a f t e r  w hich  th e  
p ro d u c t  was h e a te d  a t  th e  Oaede pump, o v e r  a  p e r io d  o f  s e v e r a l  
d a y s ,  th e  te m p e r a tu r e  in  th e  m eantime b e in g  s lo w ly  r a i s e d  
from  BO to  100° , w i th  c o n s ta n t  w e ig h in g  u n t i l  no f u r t h e r  l o s s  
o f  w e ig h t  was o b s e rv e d .
F i n a l l y  a  p a l e —rye n o w  o i l  was o b t a i n e d ,  w hich  had th e  
p r o p e r t i e s  and c o m p o s i t io n  o f  a  t r l m e t h y l  s a c c h a r o l a c t o n e  
e t h y l  e s t e r ;  th e  e s t e r  f o rm a t io n  was e v i d e n t l y  due t o  t h e  
a c t i o n  o f  th e  a c id  a l c o h o l .
T his  s u b s ta n c e  d i s t i l l e d  e a s i l y  on  th e  Oaede pUMp u n d e r  
a  p r e s s u r e  o f  1 .0  -  0 .4  i m . , from  a  b a t h  a t  200*^C.
The r e f r a c t i v e  in d ex  was 1 .4 6 6 2 .
( 47 )
A n a ly s i s  gav e  0 -  5 0 .3 3  H -  6 .7 8  OMe -  4 6 .8
T r lm e th y l  s a c c h a r o l a c t o n e  e t h y l  e s t e r  r e q u i r e s
0 -  5 0 .3 8  H -  6 .8 7  OMe -  4 7 .3  p e r  o e n t .
'■) &_
0 .1 6 7 7  g .  r e q u i r e d  o n  t i t r a t l o n  1 ^ . 4 5  c c .  10 sodium  n y d r o x id e ,
jL
t h e  c a l c u l a t e d  q u a n t i t y  Being I S . 76 c c .  10 a lM a l1.
B e fo re  d i s t i l l a t i o n ,  tn e  changes  i n  s p e c i f i c  r o t a t i o n  
o f  th e  e s t e r ,  were o b se rv e d  i n  a q u e o u s ,  and a b s o l u t e  a l c o h o l i c  
s o l u t i o n s ,  o v e r  a  p e r io d  o f  t im e .  S i g n i f i c a n t  f i g u r e s  w ere 
a s  f o l l o w s : -
1. In  a b s o l u t e  a l c o h o l . 2 . In  aqueous  a l c o h o l .
Z lse JL H
h o u r s .
s t a r t
24
72
9BSff.UVP ^P.V:
7 3 ,4
7 1 .0
66.8
j& oym
S t a r t
8
23
32
70
118
S p e c i f i c  Rot-
6 5 .8
6 6 .4
6 1 .5
6 0 .0
4 1 .6
4 1 .6
These f i g u r e s  c o n f i rm  th e  p r e s e n c e  o f  th e  l a c t o n e  g ro u p .  
I n  c o n f i r m a t i o n ,  t h e  e s t e r  was c o n v e r t e d  i n t o  th e  c o r r e s p o n d ­
in g  a c i d .  ? o r  t h i s  p u rp o se  th e  compound was u i s s o l v e d  i n  
aqueous a l c o h o l  and h e a te d  w ith  a  known e x c e s s  o f  b a r iu m  
h y d r o x id e .  The b a r iu m  s a l t  was tn e n  décom posée w i th  r a t h e r  
l e s s  t h a n  th e  c a l c u l a t e d  amount o f  s u l p h u r i c  a c i d ,  and a  
l i t t l e  b a r iu m  c a rb o n a te  added t o  e n s u re  t h a t  no s u l p h u r i c  
a c id  was l e f t .  The s o l u t i o n  was f i l t e r e d  and e v a p o r a te d ,
( 48  )
a  c l e a r  red  sy ru p  b e in g  f i n a l l y  o b t a i n e d .  T h is  was d r i e d  
and a n a l y s e d .
P ound: C -  4 6 .0 2  H -  6 .2 4  OMe -  3 8 .8
T r lm e th y l  s a o o h a r o la o to n e  OgBiyOy r e q u i r e s
C -  4 6 .1 6  H -  6 .8 8  OMe -  3 8 .7  p e r  0 6 n t
&
0 .1601  gram s on  t i t r a t i o n  r e q u i r e d  1 2 .4  oo . 10 a l k a l i .
H
th e  c a l c u l a t e d  q u a n t i t y  b e in g  1 2 .8  oo . 10 sod ium  h y d r o x id e .  
The s p e o l f l o  r o t a t i o n s  were a l s o  t a k e n  I n  a b s o l u t e  and 60)9 
aq u eo u s  a l c o h o l ,  th e  f o l lo w in g  f i g u r e s  b e in g  o b t a i n e d .
1 . A b so lu te  a l o o h o l . 2. 6% .AlAPAPi -
m e .. JLiL.iioji£8.. ë a e s i f i s .
R o t a t i o n .
m e *
s t a r t 8 6 .6 S t a r t 7 6 .1
24 8 6 .6 24 6 6 .4
4 8 8 5 .3 48 6 0 .1
72 8 0 .3 72 6 4 .8 0
120 8 1 .6 120 6 1 .7
144 8 1 .6 144 6 2 .6
The above r e s u l t s  c o n f i rm  th e  p r e s e n c e  o f  a  l a c t o n l c  g ro u p .  
P l n a l l y ,  In  o r d e r  t h a t  t h e r e  sh o u ld  be no d o u b t  w h a te v e r  
t h a t  th e  p r o d u c t  i s o l a t e d  from  th e  o x i d a t i o n  o f  t r l m e t h y l  
g lu c o s e  was a c t u a l l y  th e  e t h y l  e s t e r  o f  t r l m e t h y l  s a c o i a r o -  
l a c t o n e ,  th e  r e m a in in g  p o r t i o n  o f  th e  t r l m e t h y l  s a c c h a r o ­
l a c t o n e  was s u b m i t te d  t o  é t h y l a t i o n .  f o r  t h i s  p u rp o se  th e  
l a c to n e  was t r e a t e d  w ith  s i l v e r  o x id e  and e t h y l  io d id e  in  
th e  p r o p o r t i o n  o f  one m o le cu le  o f  s i l v e r  o x id e  to  one o f  th e
( )
l a c t o n e ,  th e  p r o d u c t  b e in g  s u b s e q u e n t ly  d i s t i l l e d .  The 
d i s t i l l a t e  snowed -  1 .4 6 7 8  a s  compared w i th  t h e  p r e v io u s  
v a l u e s  o f  1 .4 6 6 2  and 1 .4 6 6 1 ,  While a n a l y s i s  gave
0 -  6 0 .1 8  H -  6 .8 6  
OiiK^gC^ r e q u i r e s  c -  6 0 .3 6  H -  6 . 8 7  p e r  c e n t .
T h is  a f f o r d s  com ple te  p r o o f  o f  tn e  i d e n t i t y  o f  tn e  o x i d a t i o n  
p r o d u c t .
TRlMgTHYL MgmyLQLUOQJSlCÆ.
AS a l r e a d y  s t a t e d ,  t r l m e t h y l  g iu c o s a n ,  when d i s s o l v e d  i n  
m etliyl a l c o h o l  c o n t a in i n g  0 .6  p e r  c e n t  o f  h y d ro g e n  C h lo r id e  
and h e a te d  f o r  some tim e  in  a  s e a le d  tu b e  i s  c o n v e r te d  i n t o  
t r i m e t h y l  m e th y lg lu c o s  i d e .
T hree  e x p e r im e n ts  o f  t h i s  ty p e  were c a r r i e d  o u t ,  th e  o n ly  
d i f f e r e n c e  be tw een  them  b e in g  th e  d u r a t i o n  o f  h e a t i n g .  The 
f i r s t  was h e a te d  a t  110-120*0 . f o r  166 h o u r s ,  t h e  second  a t  
th e  same te m p e r a tu r e  f o r  66 h o u r s ,  and th e  t h i r d  f o r  180 h o u r s  
The s p e c i f i c  r o t a t i o n s  o f  th e  r e s u l t i n g  s o l u t i o n s  w e r e : -
(1 )  [c t l ;p  -  ~P66.8* ( 2 )  -  t  6 1 .7 ' '  ( 3 )  -  t l 0 4 . 8 °
In  ea c h  c a s e  th e  p ro d u c t  was i s o l a t e d  i n  t h e  u s u a l  way, and 
was o b ta in e d  a s  a  l i q u i d  w hich p a r t l y  c r y s t a l l i s e d ,  e v i d e n t l y  
a  m ix tu re  o f  th e  oC and /^ is o m e r  id e s . from  t h i s  m ix tu r e ,  th e  
/a'-isomer id e  which i s  c r y s t a l l i n e ,  was s e p a r a t e d  by d r a i n i n g
( 50 )
on a  t i l e .  On r e c r y e i a l l l e a t l o n  from  p e t r o le u m  e t n e r  t i l l 8 
compound was o b ta in e d  a s  f i n e  n e e d l e s ,  (m .p .  W5-64'' )
fo u n d :  0 -  6 0 .7 8  H -  8 .6 7  OMe -  6 0 .8
T r lm e th y l  m e th y lg lu c o s I d e  ^ lo^so^B  r e q u i r e s
C -  6 0 .8 4  H -  8 .4 7  OMe -  6 2 .6
p e r  c e n t
The s p e c i f i c  r o t a t i o n s  o b se rv e d  w e r e : -
S o lv e n t .  C.
2 . 6 ^  Aqueous H y d ro c h lo r ic
A cid  1 .8 0 2  < [  oL = -  1 9 .6
M ethyl A lc o h o l 1 .4 8 0  [ o L l  = . - 2 2 . 9
A sam ple  o f  th e  s u b s ta n c e  was h y d ro ly s e d  by th e  a c t i o n  o f  
2 .6 ^  aqueous  h y d r o c h lo r i c  a c id  a t  lOO'^O. so  a s  t o  r e g e n e r a t e  
t r l m e t h y l  g lu c o s e ,  th e  f o l lo w in g  a l t e r a t i o n s  In  r o t a t o r y  
pow er b e in g  o b se rv e d  d u r in g  th e  p r o c e s s : -
l im e  l a  m n u t a a . S u e o i f lo  f l o t a t i o n .
S t a r t  -  -  1 8 .8
30 ----- 2 0 .3
v80 -----4 7 .7
90 -----  6 8 .8
160 — — 6 8 .7
240 , -  1 1 .8
300 -  7 3 .8
360 -  7 3 .8
T o ta l  tim e 8 h o u r s .
I n  th e  c a se  o f  th e  f i r s t  f o u r  o b s e r v a t i o n s ,  th e  s p e c i f i c  
r o t a t i o n  i s  c a l c u l a t e d  on th e  w e ig h t  o f  g lu c o s ld e  o r i g i n a l l y  
p r e s e n t ,  and in  th e  l a s t  f o u r  on th e  w e ig h t  o f  s u g a r  fo rm e d .
In  r e g a r d  to  t h r e e  c o m p a ra t iv e  p r e p a r a t i o n s  o f  t r l m e t h y l
( 61 )
m e th y lg lu o o B ld e ,  i t  way be s t a t e d  t h a t  tn e  p ro d u c t  from  th e  
f i r s t  and t h i r d  was e x t re m e ly  e a s i l y  c x y s t a l l l s e d ,  b u t  in  
th e  ca se  o f  th e  se co n d , c r y s t a l l i s a t i o n  was v e ry  d i f f i c u l t .  
The r e a s o n  f o r  t h i s  i s  shown by th e  r e s u l t s  o f  a n a l y s i s  
q u o ted  l a t e r  which snow t h a t  u n a l t e r e d  t r im e th y lg lu o o s a n  was 
p r e s e n t .
I t  a p p e a r s ,  t h e r e f o r e ,  t h a t  a b o u t  1 6 0 -1 7 0  h o u r s  i s  th e  
optimum tim e  when th e  r e a c t i o n  i s  c o n d u c te d  a t  l lO - ld O f C . ,  
and t h a t  in  th e  l a s t  e x p e r im e n t  a n  u n n e c e s s a r i l y  l a r g e  amount 
o f  th e  g lu c o s ld e  h a s  b e e n  c o n v e r t e d  in to  th e  cL-isom er i d e .
T r im e th y l  m e th y lg lu c o s id e  can  a l s o  be p r e p a r e d  d i r e c t l y  
from  t r i m e t h y l g l u c o s e . The s u g a r ,  on  t r e a tm e n t  i n  th e  
u s u a l  m anner, ( t im e  o f  h e a t i n g ,  120 h o u r s ) ,  gave  a  s o l u t i o n  
Showing [o c l*  + 8 3 .3 ' ' ,  f rom  whioh th e  c r y s t a l l i n e  g lu c o s ld e  
was i s o l a t e d  by s t a n d a r d  p r o c e s s e s .
An attempt was a lso  made to prepare trlm ethyl m ethyl- 
gluooside by the a c tio n  o f methyl a lcoh o l on the aceto-bromo 
d er iv a tiv e  o f trim ethyl g lu co se , but without su ccess .
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AS a l r e a d y  s t a t e d ,  th e  o i y s t a l l i n e  t r i m e t h y l  m e th y lg lu c o s id e  
was a lw ays a s s o c i a t e d  w ith  a  l i q u i d  i s o m e r id e .  I t  seemed 
r e a s o n a b le  t o  suppose  t h a t  t h i s  l i q u i d  p o r t i o n  c o n ta in e d  th e  
o C v a r i e ty ,  th e  c r y s t a l l i n e  s u b s ta n c e  b e in g  r e g a rd e d  a s  th e
( 63  )
ûC fo rm . I f  t h i s  w are  th e  c a s e ,  t h e n ,  by a n a lo g y  w i th  
t a t r a m a  th y 1 m e th y lg lu c o s Id a  ( P u r d ie  and I r v i n e ,  T r a n s . ,  1904 , 
V o l . ^ , 1 0 4 8 ) ,  th e  m ix tu re  on h y d r o l y s i s  sh o u ld  show a  r i s e  
fo l lo w e d  by a  f a l l  in  s p e c i f i c  r o t a t i o n ,  owing to  th e  fo rm  
b e i n g  h y d ro ly s e d  more q u ic k ly  t h a n  th e  form .
T h is  a c t u a l l y  p roved  to  b e  th e  c a s e ,  s i g n i f i c a n t  f i g u r e s  
Tbalrig:-
Time in  m in u t e s .
S t a r t - 6 8 .7
16 — 7 7 .4
30 - 8 2 .0
60 - 8 3 .6
90 - 6 2 .3
120 — 8 0 .0
160 - 7 4 .6
240 - 7 2 .0
360 - 7 1 .3
600 - 6 2 .6
620 - 6 2 .6
19JÛL-
i’a l i
T o ta l  t im e 10 h o u r s  SO m in u te s .
AS In the p a r a lle l  ca se , in  which tetram ethylglucose is  
formed, the speed o f the h y d ro ly sis  becomes u ltim a te ly  very 
Blow.
The above r e s u l t  c o n f irm s  th e  v iew  e x p re s s e d  a s  t o  th e  
n a t u r e  o f  th e  l i q u i d ,  b u t  a n a l y s i s  o f  th e  s u b s ta n c e  showed 
th e  p r e s e n c e  o f  a  l a r g e  p e r c e n ta g e  o f  u n a l t e r e d  t r l m e t h y l -  
g lu c o s a n .  F ig u re s  o b ta in e d  w e r e : -
C -  6 2 .0 3  H -  8 .32
C a lc u la te d  f o r  t r lm e th y l g l u c o s a n  C Æ . _ 0 _ .o i.o O 
C -  5 8 .8 4 H -  7 .84
( }
C a lc u l a t e a  f o r  t r l m e t h y l  m e th y lg lu c o s la e
C -  6 0 .8 4
®io®2o^e *
H -  8 .4 7  p e r  c e n t .
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I n  th e  f i r s t  e x p e r im e n t ,  6 grams o f  g lu c o s a n  were s e a l e d  In  
a  tu b e  w i th  50 c c .  o f  m e thy l a lo o h o l  c o n t a i n i n g  0 .4 6 8  p e r  
c e n t  o f  h y d r o c h lo r id e  and h e a te d  a t  lOO^C. f o r  41 h o u r s .
The s p e c i f i c  r o t a t i o n  was ta k e n  o n  o p e n in g  th e  tu b e ,  and
found  t o  be  f- l o i ' The p ro d u c t  on i s o l a t i o n  c r y s t a l l i s e d .
The m e th y l g lu c o s ld e  so o b ta in e d ,  was e x t r a c t e d  t h r e e  
t im e s  w i th  b o i l i n g  a c e to n e  to  remove any  u n a l t e r e d  g lu c o s a n ,  Wh 
Which m igh t be  p r e s e n t .  The r e s u l t s  can  b e s t  be g iv e n  In  
a  t a b l e .
F i l t r a t e .
Z v a p o ra te d  and r e c r y s t a l l i s e d  
f ro m  e t h y l  a l c o h o l  in  two c r o p s .
R e c r y s t a l l i s e d  from  m e th y l -  
a i o o h o l  in  two c r o p s .
0 .8  gram  o f  
c r y s t a l s
I L  d /  ] , r t - 8 7 . 7 '  
OMS -  1 4 .8  
p e r  c a n t .
aeoond c r o o .
O b ta in ed  by ev a p ­
o r a t i n g  m other 
1 Iq u o rs
0 .2  gram sy ru p
-  t  6 1 .4  
OMe -  1 3 .6  p e r  
c e n t .
F i r s t  c r o n .
U* d ig ram  c r y -  1 . 3  gram 
s t a l e .
M .P .164-166^0 . M. P .1 2 0 -  
Mixed M.P. 162- 144 C.
164 C.
= t  163-4  M ^ ' t l O l . l  
owe c  16. 
p e r  c e n t .
( 64 )
M e th y lg lu co s  lû e  r e q u i r e s  % 15.
m e th y lg lu c o s  id e  h a s  M.P. r  164-165*^0.
S p e c i f i c  R o t a t i o n  f o r  m e th y lg lu c o s  id e  s f  1 5 7 .6  0 .
S p e c i f i c  R o t a t i o n  f o r  m e th y lg lu c o s id e  c - S 1 .6  0 .
M.P. o f  ^  m e th y lg lu c o s  ide  -  104 ''c .
A l l  th e  s p e c i f i c  r o t a t i o n s  g iv e n  a r e  f o r  aqueous 
s o l u t i o n .  I t  i s  ohv ioua t h a t  v e ry  l i t t l e  g lu c o s a n  rem ained  
u n a l t e r e d ,  and th e  combined r e s u l t s  shoe t h a t  th e  mixed 
g lu c o s id e s  fo rm ed , c o n s i s t  o f  70.5)G o f  th e  and se .e jb  o f  
th e  (3 fo rm . The e q u i l i b r i u m  m ix tu re  o f  th e  two c o n s i s t s  
o f  77f> o f  th e  oL and o f  th e  j3 fo rm .
Two more e x p e r im e n ts  were c a r r i e d  o u t ,  th e  f i r s t  b e in g  
a  c o n t r o l  i n  whioh h e a t i n g  was c o n t in u e d  u n t i l  e q u i l i b r i u m  
Was r e a c h e d .  The p r o d u c t  was i s o l a t e d ,  and th e  m ethoxyl 
c o n te n t  d e te rm in e d  w i th o u t  any p u r i f i c a t i o n .  T h is  was to  
f in d  th e  e r r o r  in t ro d u c e d  in to  th e  m e thoxy l d e t e r m i n a t i o n  
by u s in g  u n p u r i f i e d  m a t e r i a l .
E q u i l ib r iu m  was reac h ed  a t  -h lO S.S '^ , th e  u s u a l  v a lu e  
b e in g  f l l 4 " . 0  .
An e s t i m a t i o n  gave OMe r- 1 3 .7 ^ .
AS m e th y lg lu c o s  ide  CyH^^O^ r e q u i r e s  OMe -  1 5 .8  ,
th e  e r r o r  in t ro d u c e d  by th e  c o n d i t i o n s  o f  t n e  e x p e r i m n t
i s  o f  th e  o r d e r  two p e r  c e n t .
The n e x t  e x p e r im e n t  was s to p p e d  when th e  s p e c i f i c  r o t a t i o n
( 66 )
was 7 â .2  and  tn e  m ethoxy l c o n t e n t  d e te r m in e d .  n i l s  
gave OUe -  1 2 .3 ^  w hich  i s  3 .0 ^  low . But o f  t h i s ,  
m y  be r e g a r d e d  a s  e x p e r im e n ta l  e r r o r ,  so  t h a t  th e  d i v e r g ­
ence  was o n ly  1 .4 ^ .  T h is  c o r r e s p o n d s  to  8 .8 ^  o f  g lu c o s a n ,  
i f  th e  e r r o r  i s  c a l c u l a t e d  a s  b e in g  e n t i r e l y  due to  t h a t  
s u b s t a n c e .  The r o t a t i o n  th u s  becomes + 8 6 . 8 ^  i f  r e c a l c u l ­
a t e d  on t h i s  b a s i s  and th e  v a lu e  c o r r e s p o n d s  to  a  condos i t i o n  
o f  o f  t h e  cC- and 38^ o f  th e  f^ - fo rm . Thus th e  
(< 3 -m eth y lg lu c o sId a  i s  c o n s id e r a b ly  In  e x c e s s  o f  th e  u s u a l  
e q u i l i b r iu m  v a lu e  o f  B3^. I f  c L -m e th y Ig lu c o s id e  were 
formed f i r s t ,  and th e n  changed to  th e  - fo rm , we sh o u ld  
have th e  r o t a t i o n  f a l l i n g ,  i n s t e a d  o f  r i s i n g  a t  th e  end o f  
th e  r e a c t i o n .
B ia t lT .T ^ T I Q g  Qg oL ABP 4  llB T H Y l.aL H G ûaiD l ■
In  c o n n e c t io n  w i th  t h i s  p a r t  o f  th e  s u b j e c t  i t  a p p e a re d  
to  be o f  im p o r ta n c e ,  f o r  r e a s o n s  a l r e a d y  s t a t e d ,  to  s u b j e c t  
oL and - m e th y lg lu c o s id e s  to  d ry  d i s t i l l a t i o n ,  a s  p o s s i b l y  
th e  ^ - g l u e 0 8 id e  m ight g iv e  th e  p a r t i c u l a r  g lu c o s a n  t h a t  
form s th e  s u b j e c t  o f  t h i s  r e s e a r c h .  C o n t ra ry  to  e x p e c t a t i o n  
b o th  s u b s t a n c e s  d i s t i l l e d  unchanged  and n e a r l y  q u a n t i t a t i v e l y  
When h e a te d  r a p i d l y  In  a  s i l i c a  f l a s k  by means o f  a  f r e e  
f la m e .  In  th e  c a s e  o f  t h e  isom er id e  1 ,4  grains gave  1 .3  
grams o f  d i s t i l l a t e . in  th e  form  o f  a  s u p e r f u s e d  mass t h a t  
had th e  a p p e a ra n c e  o f  a  g l a s s .  The p r o d u c t  was r e c r y s t a l l i s e d
( 66  )
from  e t h y l  a l c o h o l ,  i n  t h r e e  f r a c t i o n s ,  o f  which th e  t h i r d  
was th e  r e s i d u e  from  th e  e v a p o r a t i o n  o f  th e  m o the r  l i q u o r s .
f i r s t  f r a c t i o n  M.P. 166-167“ C. S p e c i f i c  r o t a t i o n  ^
i n  w a te r  1 6 6 .0
Second f r a c t i o n  M.P. 166-167"'C . S p e c i f i c  r o t a t i o n
in  w a te r  1 6 4 .7 °C
T h ird  f r a c t i o n  M.P. 1 4 6 -161^0 . S p e c i f i c  r o t a t i o n
in  w a te r  1 3 8 .6°C
Pure m e th y lg lu c o s  i d 9
S p e c i f i c  r o t a t i o n  
h a s  M.P. 167""0. i n  w a te r  1 6 7 .6 " C
In  th e  c a s e  o f  ^ - ro e th y lg lu c o s l< le ,  0 .4  grams gave 0 .3 6  grams 
o f  d i s t i l l a t e ,  l e a v in g  a  m inu te  b l a c k  r e s i d u e  i n  th e  f l a s k . 
The c ru d e  d i s t i l l a t e  m e lted  a t  1 0 4 -106°C .
A f t e r  r e c r j ' s t a l l i s a t l o n  from  e t h y l  a lco w o l th e  m .p . was 
104-106  and t h i s  was u n a f f e c t e d  on m ix ing  w ith  a u t h e n t i c  
^  - m e th y lg lu c o s id e .
P u re 4 ^  -m e th y lg lu c o s  Ide m e l ts  M. P. 10 5 -1 0 6 ^0 .
The s p e c i f i c  r o t a t i o n  in  w a te r  o f  th e  d i s t i l l a t e  was -  30.8® 
Whereas t h e  s p e c i f i c  r o t a t i o n  in  w a te r  o f  / ^ - m e th y lg lu c o s id e  
is  w. 3 1 .8 ?
Anmnm gMTiLiAiio#. m
oLand (C ?-m e th y lg lu co s id e  w ere d i s t i l l e d  a s  a l r e a d y  s t a t e d ,  
from  a s i l i c a  f l a s k ,  by means o f  a naked f l a m e . I n  view  
o f  t h i s  r e s u l t  i t  was d ec id ed  to  a t t e m p t  th e  d i s t i l l a t i o n
( 67 )
o f  g lu c o s e ,  i n  th e  hope t h a t  u n d e r  th e s e  c o n d i t i o n s  i t  
m ight d i s t i l  unchanged  o r  y i e l d  a n  a n h y d r id e .  T h is  was 
n o t  th e  c a s e ,  a s  a  t h i c k  re d  sy ru p  d i s t i l l e d  w hich  re se m b le d  
t h a t  o b ta in e d  from  s t a r c h  in  th e  p r e p a r a t i o n  o f  g lu c o s a n .
The c ru d e  d i s t i l l a t e  showed a  s p e c i f i c  r o t a t i o n  o f  
-f-4 .8® , was a c id  to  l i t m u s ,  d e c o lo u r i s e d  brom ine  w a t e r ,  and 
red u c e d  y e h l i n g ' s  s o l u t i o n  in  th e  c o l d .  The a d d i t i o n  o f  
a c e to n e  to  th e  sy ru p  p r e c i p i t a t e d  a  w h ite  s o l i d ,  w h i le  th e  
sy ru p  p a s s e d  In to  s o l u t i o n -  The p ro d u c t  when i s o l a t e d  by . 
th e  above t r e a t m e n t ,  showed -  1 4 .6 .  I t  was a c id  t o
l i t m u s ,  d e c o lo u r i s e d  brom ine w a te r ,  and red u c e d  P e h l i n g ’ d 
s o l u t i o n  i n  th e  c o l d .  The sy ru p  o b ta in e d  by th e  d ry  d i s ­
t i l l a t i o n  o f  s t a r c h ,  p o s s e s s e d  s i m i l a r  p r o p e r t i e s ,  and  
showed [  ~ -  1 4 . s'".
I t  I s  Obvious t h a t  th e  s o l i d  p r e c i p i t a t e d  by a c e to n e  m ust 
be d e x t r o r o t a t o r y ,  a s  th e  sy ru p  w i th  w hich I t  was a s s o c i a t e d .  
Showed [cL ]^  = f 4 . 8 ' ' ,  and th e  r e s i d u e  a f t e r  a c e to n e  t r e a t ­
ment h a s  th e  same p r o p e r t i e s ,  b u t  shows to L l^ = : -  1 4 .0 ^ .
The W hite s o l i d  i s  d e l i q u e s c e n t  and e x c e e d in g ly  h a rd  to  
p u r i f y .  I t  d id  n o t  re d u c e  F e h l l n g ’ a s o l u t i o n  on b o i l i n g ,  
b u t  d id  so  a f t e r  h e a t i n g  w i th  a c i d .  From i t s  b e h a v io u r  
tow ards  y e h l i n g ' s  s o l u t i o n  and d e x t r o r o t a t i o n  I t  a p p e a re d  
p o s s i b l e  t h a t  t h i s  s u b s ta n c e  m igh t be th e  oC -isom eride  
demanded by th e o r y .
If
( 68 )
THIS l a  b o rne  o u t  by tn e  r e c e n t  work o f  P i c t e t  
(A. P i c t e t  and P. C a s ta n ,  Coiapta .R e n d u s .  ,1 8 2 0 , 171. 2 4 3 -2 4 6 .)  
In  w nicn  ne o b ta in e d  by a n  a lm o s t  s i m i l a r  mstnod and fro m  
t n e  same s o u r c e ,  a  d e l i q u e s c e n t  s o l i d ,  M.P. 108 C . ,  h a v in g  
t n e  condos i t i o n  and p r o p e r t i e s  o f  a  g lu c o s a n .
( 63 )
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AS h a s  a l r e a d y  b een  m e n tio n e d ,  i t  was found  t h a t  on m e th y l -  
a t i n g  g lu c o s a n  by means o f  s i l v e r  o x id e  and m ethy l i o d id e ,  
t h e  c r y s t a l l i n e  t r l m e t h y l  g lu c o s a n  was i n v a r i a b l y  accom panied  
by  a  l a r g e  am ount, u s u a l l y  a b o u t  a n  e q u a l  w e ig h t ,  o f  an  u n ­
c r y s t a l  U s a b l e  m ob ile  s y r u p .  T h is  l i q u i d  c o n s i s t e d  o f  
o x i d a t i o n  p r o d u c t s  b u t  n a t u r a l l y  c o n ta in e d  a  c o n s id e r a b l e  
q u a n t i t y  o f  t r l m e t h y l  g lu c o s a n  i n  s o l u t i o n ,  t h e  s e p a r a t i o n  
o f  Which p ro v e d  to  be e x c e e d in g ly  t r o u b le s o m e .  The b y -  
- p r o d u c t s  w e r e , how ever, exam ined i n  d e t a i l  i n  th e  hope t h a t  
e v id e n c e  would be fo r th c o m in g  w hich  would i n d i c a t e  th e  n a t u r e  
o f  t h e  Changes underg o n e  by g lu c o s a n  and i t s  d e r i v a t i v e s  
u n d e r  th e  a c t i o n  o f  m ild  o x i d i s i n g  a g e n t s .  O b v io u s ly  th e  
i n f o r m a t io n  th u s  a c q u i r e d  would be o f  im p o r ta n ce  i n  t r a c i n g  
th e  r e a c t i o n s  w hich  ensue  when p o l y s a c c h a r id e s  r e l a t e d  to  
g lu c o s a n  a r e  o x id i s e d  u n d e r  s i m i l a r  c o n d i t i o n s .
A m ethod , d e s c r ib e d  i n  th e  e x p e r im e n ta l  p a r t ,  was 
a c c o r d i n g l y  d e v i s e d  whereby th e  n e u t r a l  and a c i d i c  com ponents 
o f  th e  mixed p r o d u c t  r e f e r r e d  t o  above w ere s e p a r a t e d .  T h is  
depended  on  t r e a tm e n t  .w i th  e i t h e r  b a r iu m  o r  l e a d  h y d ro x id e
( 60 )
and tn e  i s o l a t i o n  o f  tn e  a o ld  c o n s t i t u e n t s  In  th e  fo rm  
o f  tn e  c o r r e s p o n d in g  s a l t s .  These s a l t s  p roved  t o  ne 
m ix tu re s  d e r iv e d  from  a t  l e a s t  f o u r  a c i d s ,  o n ly  one o f  
wnion was c h a r a c t e r i s e d .  T h is  s u b s ta n c e  had th e  compos­
i t i o n  C.K.O„(OCH-)_ Which c o r re s p o n d s  to  t h a t  r e q u i r e d
4r 4r S  3 . 3
f o r  d lm e th o x y - b u ty r o la c to n e . The same congpound h a s  b e e n  
p r e v i o u s l y  i s o l a t e d  from  t e  tram e th y  1 Y - f r u c t o s e  by M i t c h e l l  
Who, ho w ev e r , to o k  no o b s e r v a t i o n s  o f  i t s  r o t a t i o n  o r  
r e f r a c t i v e  in d ex ?  The e v id e n c e  f o r  th e  p r e s e n c e  o f  t h i s  
a l k y l a t e d  l a c to n e  among th e  p r o d u c t s  r e s u l t i n g  from  th e  
o x i d a t i o n  o f  g lu c o s a n ,  a l th o u g h  n o t  q u i t e  c o n c l u s i v e ,  i s  
n e v e r l h e i e s s  f a i r l y  c o n s i s t e .  i t  may be p o in te d  o u t  t h a t  
I t  18 d i f f i c u l t  to  a c c o u n t  f o r  th e  p r o d u c t io n  o f  a  compound 
o f  t h i s  ty p e  d u r in g  th e  o x i d a t i o n  o f  g lu c o s a n  e x c e p t  on th e  
a s su sg p tlo n  t h a t  th e  g lu c o s a n  m o le c u le  c o n t a in s  th e  p r o p y le n e  
o x id e  r i n g .  T h is  h as  a l r e a d y  b e e n  shown n o t  t o  be th e  
c a s e  u n d e r  o r d in a r y  c o n d i t i o n s ,  b u t  t h e  p o s s i b i l i t y  rem a in s
X. James M i t c h e l l  ( Ph.D. T h e s i s ,  S t A ndrew s).
0 .  S in c e  t h i s  was w r i t t e n ,  M i tc h e l l* a  work h a s  b e e n  p u b l i s h e d  
(Haworth and M i t c h e l l ,  T . ,  1833, 3 0 1 -3 1 0 .)  w here th e
r e f r a c t i v e  in d ex  o f  th e  coag^ound i s  g iv e n  a s  - i . 4 4 i y .  
Ho r o t a t i o n  i s  g iv e n .  The rw& nwLlve in d ex  o f  th e  
s m a l l  amount o f  th e  l a c t o n e ,  iso la ted  d u r in g  t h e  c o u rs e  
o f  th e  work d e s c r ib e d  i n  t h i s  T h e s is  had  iL -  1 .4 6 6  ,
so  I t  would seem a s  I f  t h e  s u b s ta n c e s  were n o t  I d e n t i c a l  
a f t e r  a l l .
( 61 )
open t h a t  in  a c id  s o l u t i o n  g lu c o s a n  i s  c a p a b le  o f  e x i s t i n g  
in  a  s t a t e  o f  dynam ic e q u i l i b r i u m  betw een  s e v e r a l  fo rm s , 
wnion t n e n  u n d erg o  in d e p e n d e n t  o x i d a t i o n ,  tn u s  p o s s i b l y  
a c c o u n t in g  f o r  tn e  number o f  p r o d u c t s  fo rm ed .
I t  i s  t r u e  t n a t  i n  tn e  p r e s e n c e  o f  s i l v e r  o x id e  tn e  
s o l u t i o n  a s  a  wnole c o u ld  n o t  be a c i d ,  b u t  on  o c c a s io n s  
l o c a l  a c i d i t y  i s  c e r t a i n l y  d e v e lo p e d  i n  t h e s e  r e a c t i o n s ,  
t n u s  s u p p ly in g  tn e  n e c e s s a r y  c o n d i t i o n s .  Tne r e s u l t s  snow 
a t  l e a s t  t n a t  d u r in g  m é th y la t i o n  / ? - g lu c o s a n  and i t s  m e th y l ­
a t e d  d e r i v a t i v e s  u ndergo  o x i d a t i o n  and a l s o  m o le c u la r  
r u p t u r e .  as t h i s  c o n s t i t u t e s  a n  e x t r a  d i f f i c u l t y  in  m é th y l­
a t i o n s  i n  t h i s  s e r i e s ,  an  a t t e n ^ t  was made to  d e te rm in e  th e  
most s u i t a b l e  c o n d i t i o n s  f o r  a p p ly in g  t h e  s i l v e r  o x id e  r e ­
a c t i o n  to  g lu c o s a n .  I t  was fo u n d ,  a s  e x p e c te d ,  t h a t  g lu c o s a n  
i s  u n a f f e c t e d  by p ro lo n g e d  b o i l i n g  in  m e th y l a l c o h o l  con­
t a i n i n g  m e th y l  io d id e ,  and o x i d a t i o n  r e s u l t s  o n ly  when th e  
s i l v e r  o x id e  i s  a d d e d .  The r e a c t i o n  c a n  th u s  be  c o n t r o l l e d  
by e n s u r in g  t h a t  m e th y l  io d id e  i s  a lw ay s  p r e s e n t  i n  l a r g e  
e x c e s s ,  and t a x i n g  a n  ex trem e  c a s e ,  when th e  s i l v e r  o x id e  
was added  f i r s t  and t h e  m e th y l  io d id e  a f t e r w a r d s  no t r i m e t h y l  
g lu c o s a n  was form ed b u t  o n ly  a l X y l o j ^ - e s t e r s . I t  was a l s o  
found d e s i r a b l e  t o  l i m i t  t h e  t r e a tm e n t  w i th  th e  m e th y la t in g  
a g e n t  t o  th e  minimum c o n d i t i o n s  o f  t im e ,  t e m p e r a tu r e ,  and 
number o f  s u c c e s s iv e  m é th y l a t i o n s .
( 63 )
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The t o t a l  proCLuot from  th e  m é th y la t i o n  o f  g lu c o s a n  by 
by means o f  th e  s i l v e r  o x id e  and m eth y l io d id e  r e a c t i o n  
was h e a te d  a t  100° w ith  b a r iu m  ( o r  p r e f e r a b l y ,  l e a d )  
h y d r o x id e ,  u n t i l  t h e  s o l u t i o n  was p e rm a n e n tly  a l K a l l n e  to  
l l t i n i s *  W ater was removed I n  a  vacuum and t h e  r e s i d u e  
e x t r a c t e d  w i th  a l o o h o l ,  t h e  s o l v e n t  e v a p o ra te d  and th e  
sy ru p  th e n  e x t r a c t e d  w i th  e t h e r .  The m a te r a i  s o l u b l e  i n  
e t h e r  c o n s i s t e d  o f  m e th y la te d  g lu c o s a n ,  w h i le  t h e  r e m a in d e r , 
s o l u b l e  i n  a l c o h o l  b u t  i n s o l u b l e  In  e t h e r  was t h e  l e a d  o r  
b a r iu m  s a l t s  o f  th e . a s s o c i a t e d  a c i d s .  These w ere d eo o % o se d  
w i th  h y d ro g en  s u lp h id e  o r  s u l p h u r i c  a c id  r e s p e c t i v e l y  and 
th e  a c i d s  i s o l a t e d .  D uring  t h i s  t r e a tm e n t  t h e r e  was a lw ays 
a  c o n s id e r a b l e  l o s s ,  som etim es am oun ting  t o  60 p e r  c e n t  o f  
th e  w h o le ,  th e  r e a s o n  f o r  w hich  i s  somewhat o b s c u r e ,  a s  t h e  
aqueous d i s t i l l a t e ,  c o l l e c t e d  d u r in g  e v a p o r a t i o n ,  was found  
to  c o n t a i n  no a p p r e c i a b l e  a c i d  and  t o  be o p t i c a l l y  i n a c t i v e .
The a c i d s ,  i s o l a t e d  a s  above d e s c r i b e d ,  were c o n v e r te d
{ 63  )
i n to  t h e  c o r r e s p o n d in g  e s t e r s  by t r e a tm e n t  w i th  s i l v e r  
o x id e  and m e th y l io d id e  and th e  p r o d u c t  d i s t i l l e d  « In  
t h i s  way th e  p r o d u c t  was s e p a r a t e d  in to  two p o r t i o n s ,  a  
d i s t i l l a t e  w h ich  came o v e r  s lo w ly  b e tw een  l4 0 ~ 1 7 (f /0 .2  mm. 
and a n  u n d i s t i l l a b l e  r e s i d u e .  F u r t h e r  work was o o n f in e d  
to  th e  d i s t i l l a t e ,  w hich  was r e p e a t e d l y  d i s t i l l e d  w i th o u t  
e f f e c t i n g  any  Improvement on th e  wide ra n g e  o f  b o i l i n g  p o i n t .
The p r o c e d u r e  o u t l i n e d  above was r e p e a te d  on mahy 
o c c a s io n s ,  and th e  f o l lo w in g  c l i r o n o lo g ic a l  a c c o u n t  i s  l i m i t e d  
to  e x p e r im e n ts  i n  w h ich  th e  r e s u l t s  o b ta in e d  were i n  any 
sense d e f i n i t e .
i n  th e  f i r s t  i n s t a n c e  two p r e p a r a t i o n s  o f  th e  v o l a t i l e  
a c id  w ere c a r r i e d  o u t  i n  th e  manner a l r e a d y  d e s c r i b e d ,  u s in g  
b a r iu m  h y d ro x id e  s o l u t i o n .  In  th e  f i r s t  o f  th e  e x p e r im e n ts
3 .8  grams o f  a n  a c i d  p r o d u c t  wore o b ta in e d  h a v in g  -  1 .4 7 7 0  
and OMe -  2 1 .9  p e r  c e n t .  On t i t r a t i o n  O.IOOO grams 
r e q u i r e d  6 .6 8  c c .  o f  M/10 sodium  h y d r o x id e .  The second 
p r e p a r a t i o n  showed -  1 .4 8 3 0  and was n o t  f u r t h e r  exam ined 
b u t  was mixed w i th  t h e  f i r s t .  A p o r t i o n  o f  t h i s  m ix tu re  
was th e n  m e th y la te d  w i th  s i l v e r  o x id e  and m ethy l i o d i d e .
The p r o d u c t ,  -  1 .4 5 8 0 )  was d i s t i l l e d ,  when th e  g r e a t e r  
p a r t  o f  t h e  s u b s ta n c e  b o i l e d  a t  1 8 0 -1 6 6 /0 .0 1  im . The d i s ­
t i l l a t e  Showed -  1 .4 6 3 7  , i n  a b s o l u t e  a l c o h o l
— 1 8 . 1'' , i n  aqueous  a l c o h o l  — 14.8*’ , and on  t i t r a t i o n .
( 6* )
0 .1 0 0 0  g r a m  r e q u i r e d  0 .0 8  oo . o f  &/10 sodium  h y d r o x id e .
On a n a l y s i s  i t  gave OMe -  3 7 .8  p e r  c e n t .  S u c c e s s iv e  
co m b u stio n s  g a v e : -
C -  4 7 .2 3  ; 4 7 .1 1  ; 4 0 .5 7  ; 47.36
H -  0 .4 7  ; 0 .2 2  ; 0 .2 0  , 0 .4 3  j^er c e n t .
With th e  e x c e p t i o n  o f  th e  t h i r d  f i g u r e s  q u o te d , th e s e  
a n a l y s i s  a g re e  w e l l  w i th  e a ch  o t h e r  b u t  n o t  w i th  any fo rm u la  
t h a t  co u ld  r e a d i l y  be d e v i s e d .  A f u r t h e r  q u a n t i t y  o f  th e  
a c i d  was now m e th y la te d ,  th e  p ro d u c t  show ing  -  1.4578 
b e fo re  d i s t i l l a t i o n ,  -  1 .4 6 2 0  a f t e r  d i s t i l l a t i o n ,  and 
b o i l i n g  a t  170-18cf/o.s mm.
A p o r t i o n  o f  th e  p ro d u c t  so o b ta in e d  was now r e c o n v e r t e d  
in to  t h e  a c id  by means o f  b a r iu m  h y d r o x id e .  The p r o d u c t  on 
i s o l a t i o n  showed -  1 .4712  and gave OMe -  2 2 .0  p e r  c e n t .
S in c e  th e  a c id  b e f o r e  m é th y la t io n  had OMe -  2 1 .9  p e r  c e n t  i t  
f o l l o w s ,  as  was e x p e c te d ,  t h a t  th e  o n ly  e f f e c t  o f  t h i s  t r e a t ­
ment was t o  e s t e r i f y  th e  a c id  and th e  r e s u l t  shows th e  ab se n c e  
o f  f r e e  h y d ro x y l  g ro u p s .  The re m a in d e r  o f  th e  e s t e r  was 
n e x t  c o n v e r te d  to  th e  a c i d ,  by means o f  l e a d  h y d ro x id e ,  and 
th e  r e a c t i o n  fo llo v /ed  p o l a r i m e t r i c a l l y , t h e  f o l lo w in g  r e a d ­
in g s  b e in g  o b t a i n e d ; -  i n i t i a l  1 4 .8
1 h o u r  a t  100 t  2 .1
l i  a t  100 -fU.Q u n c o r r e c t e d .
The p r o d u c t  was i s o l a t e d  a s  u s u a l  from  th e  l e a d  s a l t  and 
Showed 1 .4 7 4 0  and L ^  3 ,^ i n  aqueous a l c o h o l  -  -  10,
( 66 )
Changing t o  -  1 0 .4  i n  24 h o u r s .  T h is  i s  a  v e r y  sm a ll  
change o f  r o t a t i o n  c o n s id e r in g  t h a t  a  l a c t o n e  was p r e s e n t
a s  Shown b y  t i t r a t i o n .  0 .1 0 0 0  grams o f  t h e  a c id  r e q u i r e d
£L
7 .4 8  c c .  o f  10 sodium  h y d r o x id e ,  and th e  p r e s e n c e  o f  a b o u t  
26^ o f  a  l a c t o n e  was I n d i c a t e d .  i n  o r d e r  to  e f f e c t  a  s e p a r ­
a t i o n  o f  t h i s  m ix tu r e ,  th e  p r o d u c t  was t r e a t e d  w i th  r a t h e r  
l e s s  t h a n  th e  amount o f  l e a d  c a r b o n a te  t h e o r e t i c a l l y  n e c e s s a r y  
o o f iç le to ly  t o  n e u t r a l i s e  th e  a c i d ,  l e a v i n g  th e  l a c t o n e  un­
a f f e c t e d .  The s o l u t i o n  was tn e n  ta x e n  to  d ry n e s s  i n  a  
vacuum, and th e  r e s i d u e ,  c o n s i s t i n g  o f  th e  l e a d  s a l t  o f  th e  
a c i d ,  t o g e t h e r  w i th  unchanged  l a c t o n e ,  e x t r a c t e d  w i th  e t h e r ,  
on rem ova l o f  th e  s o l v e n t ,  a  sm a l l  q u a n t i t y  o f  th e  l a c t o n e  
was O b ta in e d ,  show ing -  1 .4 6 6 0 ,  and i n  aqueous
a l c o h o l  2 . 0 ^ .  On t i t r a t i o n  o . 1000 g ,  r e q u i r e d  4 .7 6  c c .  r.
9 L
o f  10 sodium  h y d r o x id e .  w i th  t h e  e x c e p t i o n  o f  th e  r e f r a c ­
t i v e  in d e x ,  th e s e  f i g u r e s  a r e  n o t  r e l i a b l e ,  b u t  more t r u s t ­
w orthy  v a l u e s  were o b ta in e d  in  th e  second p r e p a r a t i o n  o f  t h i s  
s u b s ta n c e  d e s c r ib e d  b e lo w . The le a d  s a l t  was u n f o r t u n a t e l y
d e s t ro y e d  d u r in g  th e  w o rk in g  u p .  In  o r d e r  to  f o l lo w  up t h i s  
l i n e  o f  a t t a c k ,  a l l  r e m a in in g  r e s i d u e s  w ere c o n v e r te d  to  th e  
a c id  by  means o f  th e  l e a d  s a l t . on  i s o l a t i o n  th e  p r o d u c t  
Showed W. -  1 .4 7 5 8 , and on t i t r a t i o n  0 .1 0 0 0  g .  r e q u i r e d
8 .1 8  c c .  10 s o d a ,  and a p p e a re d  t o  c o n t a i n  1 1 .8  -  2 7 . ÿ  ^  
l a c t o n e .  I t  w i l l  be  n o te d  t h a t  th e  t i t r a t i o n  f o r  t h i s  sasq^le 
o f  a c i d  i s  c o n s id e r a b ly  h i g h e r  th a n  i n  th e  c a s e  o f  th e  p r o d u c t s
( 66 )
d e e o r lb e d  a b o v e , and th e  r e a s o n  f o r  t h i s  i s  o b s c u re .  The
t r e a tm e n t  J u s t  d e s c r ib e d  was th e n  r e p e a te d  when a  sm a ll
q u a n t i t y  o f  th e  l a c to n e  was o b ta in e d  show ing  -  1 .4 6 5 0 ,
and i n  a b s o l u t e  a l c o h o l  —  1 4 .8 .  On t i t r a t i o n
&
0 .1 0 0 0  g .  r e q u i r e d  0 .4 7  c c .  o f  10 sodium  h y d r o x id e .  The
r e f r a c t i v e  in d ex  In  t h i s  ca se  I s  p ro b a b ly  I n a c c u r a t e .  There
was n o t  enough o f  t h i s  s u b s ta n c e  f o r  f u r t h e r  w ork. The a c i d
on  r e c o v e r y  from  t h e  le a d  s a l t  snowed -  1 .4 7 6 0
I n  a b s o l u t e  a l c o h o l  ----- %0.8 and on t i t r a t i o n  0 .1 0 0 0  g .
&
r e q u i r e d  8 .5 9  c c .  o f  10 s o d a .
A n a ly s i s  gave OMe -  1 4 .7  ; 0 -  4 2 .6 0  , 4 2 .2 6  ;
H ~ 5 .3 7  , 5 .2 5  p e r  c e n t .  These f i g u r e s  a l th o u g h  i n  good 
ag reem en t w i th  ea c h  o t h e r  do n o t  f i t  any fo rm u la  t h a t  c o u ld  
be d e v i s e d .  The a c id  was t h e r e f o r e  c o n v e r te d  t o  th e  e s t e r  
Which b o i l e d  S h a rp ly  a t  1 2 8 ^0 .0 2  mm. and showed -  1 .4 5 3 5 ,  
and i n  a lo o h o l  a b s o l u t e  — 18.6®. A n a ly s i s  gave
0 -  4 6 .1  and H -  6 .1 2  p e r  c e n t .  F u r th e r  work c a r r i e d  o u t  
on th e  l e a d  and b a r iu m  s a l t s  m e re ly  p o in te d  to  th e  a c i d  b e in g  
I t s e l f  a  m ix t u r e .  The r e s u l t s  o b ta in e d  a s  d e s c r ib e d  above 
a r e  c o l l e c t e d  f o r  th e  sake  o f  co m p ariso n  In  th e  f o l lo w in g  
t a b l e : -
C e a c r l p t l o n  o f
Sud 8 ta n c e
1 .  A d d  from  Ba s a l t
2.  E s t e r  from  ( 1 )
3 .  AO ICI r e g e n e r a te d
from  (2 )
4 .  L ac to n e  from  (3 )
6 .  A d d  a f t e r  rem oval 
o f  l a c t o n e
6 .  L ac to n e  from  (6 )
7 .  A d d  a f t e r  rem o v a l 
o f  (6 )
T lLr a .t -lQa. 
l a  c c .  J / 1 0 .
0 .1 0  grams 
-  6 . 6 8  CO.
0 .1 0  g r .  -
6 .0 8  c c .
0 .1 0  g r .  -  SL
7 .4 9  00 .
0 .1 0  g r  -  
4 .7 6  c c .
0 .1 0  g r .  -
6 .1 8  c c .
0 .1 0  g r .  -  
6 .4 7  c c .  Z
0 .1 0  g r  -  
6 .5 9  00 .
[ * 1
-18.7®  a b a . a l e .  2.- 
- 1 4 . 8  a q .  a l e .  
- 1 5 .3  a q .  a l e .
- 1 0 .0  a q .  a l e .
- 2 . 0  a q .  a l e .
- 1 4 .9  a b s  .aOc
- 2 0 . 8  a b s . a l o
P e rc e n ta g e
21.8
3 7 .9
22.0  ÇL
1 4 .7  S.
0 - 4 7 .2 3  H -6 .4 7
C -4 7 .1 1  H -6 .2 2  a.
C -4 7 .3 6  H -6 .4 3
0 -4 2 .3 0  H -6 .3 7
0 - 4 2 .2 6  H -6 .2 5  Z
8 .  3 s t e r  fro m  (7 ) - 1 8 . 6  a b s . a l c . 0 - 4 6 .4 1  H -e .1 2
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I t  *111 be  s e e n  t h a t ,  i f  th e  a v e ra g e  f o r  th e  t h r e e  
v a l u e s  f o r  c a rb o n  ( markeu I s  r e c a l c u l a t e d  a s  r e p r e s e n t ­
in g  a  m ix tu re  o f  76 p e r  c e n t  o f  a  s u b s ta n c e  o f  ca rb o n  
c o n te n t  4 6 .4 1  p e r  c e n t ,  t o g e t h e r  w i th  25 p e r  c e n t  o f  a  
l a c t o n e  a s  i s  shown by t h e  t i t r a t i o n  (& ), th e  l a c t o n e  m ust 
have C -  4 9 .7 2  p e r  c e n t .  T h is  v a lu e  a p p ro x im a te s  t o  t h a t  
r e q u i r e d  by  a  s u b s ta n c e  o f  th e  fo rm u la  ( c a l c u l a t e d
C -  4 9 .3 1  p e r  c e n t ) .  I f  4. i s  r e c a l c u l a t e d  on t h i s  b a s i s ,  
assum ing  C -  4 7 .2 3 ,  th e n  H s h o u ld  be 6.3;^ p e r  c e n t ,  and 
th e  amount o f  l a c t o n e  p r e s e n t  becomes 2 8 .2  p e r  c e n t ,  b o th  
o f  w hich  f i g u r e s  a r e  i n  good ag reem en t w i th  th o s e  a c t u a l l y  
o b t a i n e d .  T h is  ag reem en t i s  f u r t h e r  b o rn e  o u t  by th e  
v a lu e s  o f  owe (S.), s i n c e  th e  m ethoxyl c o n te n t  o f  a  m ix tu re  
o f  7 1 .8  p e r  c e n t  o f  a  s u b s t a n c e  h a v in g  OMe -  1 4 .7  w i th
2 8 .2  p e r  c e n t  o f  a  s u b s ta n c e  h a v in g  OMe -  4 2 .4  p e r  c e n t  
( v a lu e  r e q u i r e d  f o r  ) would be  one -  2 2 .4  p e r  c e n t .
The v a lu e s  a c t u a l l y  found  were 2 1 .8  and 2 2 .0  p e r  c e n t ,  so 
t h a t  a l l  f a c t o r s  a r e  i n  a g re e m e n t .
The t i t r a t i o n  o f  th e  l a c t o n e  (£.) a f f o r d s  f u r t h e r  con­
f i r m a t i o n  s i n c e  th e  m o le c u la r  w e ig h t ,  c a l c u l a t e d  from  th e  
f i g u r e s  O b ta in ed  i s  164 and th e  fo rm u la  r e q u i r e s
146. The o f f i c i a l  r o t a t i o n s  do n o t  work o u t  so  w e l l ,  
p ro b a b ly  b e c a u s e  th e y  a r e  n o t  f o r  th e  most p a r t  i n  p a r a l l e l  
s o l v e n t s ,  b u t  t a k in g  th e  r o t a t i o n  o f  th e  l a c t o n e  a s  - 1 4 .8  ,
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Which 18 th e  more r e l i a b l e  f i g u r e  o f  t h e  two g iv e n ,  th e n  
th e  v a l u e  2. sh o u ld  be  — 1 7 .5  i n s t e a d  o f  — 1 8 .1 .  The
m a rg in  o f  e r r o r  i s  th u s  s m a l l .
W ith r e g a rd  t o  th e  a c id  no c o n c lu s io n s  c a n  be draw n.
AS can be s e e n ,  th e  v a r i o u s  o p e r a t i o n s  in v o lv e d  w ere ex ­
t r e m e ly  t e d i o u s ,  e s p e c i a l l y  when i t  i s  remembered t h a t  e v e ry  
t im e  th e  a c i d  i s  r e c o v e re d  from  a n  aqueous s o l u t i o n  t h e r e  
i s  a  s e r i o u s  l o s s .  F u r th e r  worx was c a r r i e d  o u t  on th e  l e a d  
s a l t s ,  l e a d ,  c a rb o n  and h y d ro g e n  b e in g  d e te rm in e d ,  b u t  
a l th o u g h  c o n c o rd a n t  r e s u l t s  were o b t a in e d ,  tney  a g re e d  w i th  
no fo rm u la  and seemed m e re ly  t o  show t h a t  tn e  s u b s ta n c e  was 
a  c o m p lic a te d  m ix tu r e .
I n  v iew  o f  th e s e  f a c t s ,  and a l s o  c o n s id e r in g  th e  s c a r c i t y  
o f  t h e  s t a r t i n g  m a t e r i a l ,  th e  work was a t  t h i s  p o i n t  r e l u c t ­
a n t l y  abandoned .
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PROGRESSIVE FORMATION OF AGIOS DURING THE 
MSTHTLATION 07 GLUCOSAN.
AS th e  fo r i i ia t lo n  o f  o x i d a t i o n  p r o d u c t s  d u r in g  th e  joaethyl- 
a t l o n  o f  g lu o o s a n  i s  o f  l% >orta n c e  a s  a f f e c t i n g  th e  t e c h n iq u e  
o f  a l k y l a t i o n  I n  th e  s u g a r  g ro u p ,  a  number o f  e x p e r im e n ts  
w ere c a r r i e d  o u t  I n  o r d e r  I f  p o s s i b l e  t o  th row  some l i g h t  
on  th e  m echanism  o f  th e  r e a c t i o n .  The p r o p e r t i e s  c h o sen  
f o r  e x a m in a t io n  w e re ,  t h e  r e f r a c t i v e  In d e x ,  and th e  t i t r a t i o n  
v a l u e .  W hile  i n  e a r l i e r  e x p e r im e n t s ,  t h e  r o t a t i o n  and m ethoxyl 
c o n t e n t  w ere  a l s o  i n c lu d e d .  The f i g u r e s  f o r  th e  a c id  w ere 
o b ta in e d  by a r b i t r a r i l y  assum ing  a  m o le c u la r  w e ig h t  o f  200 . 
The r e s u l t s  o b ta in e d  were how ever to o  i r r e g u l a r  t o  J u s t i f y  
any c o n c lu s io n s  b e in g  draw n from  them .
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Glucoaan A 0 Mel MEOH Time
Exijer. A . 21.6 g 23 ce. 12 CC. 4 H.
5 g. 4 g. excess ---- 3 f  H .
Three Treatments 5 g . excess ---- 4 H.
Exner. B. 21.6  g. excess 12 CC. 8 H.
5 g.
TWO Treatments.
10 g. excess ---- 4 H.
Ex-uer. C. 10.8 g . 8 cc. 20 CC. I t  H.
5 g . 10.8 g. 7 cc. ---- 2 H .
Six Treatments. 4 g. 6 cc. ---- 2 H.
4 g. 7 CC . ---- 2 E.
4 g . 7 CC. ---- Ig H.
4 g . 6 CC. ---- Ig H.
Exuer. B. 10.8 g. 12 CC. 18 CO. •if Hi-.
6 g . 10.8 g. 7 CC. 6 CC. 46 min
Six treatments . 4 g . 6 c c . ---- 1 H.
4 g . 6 cc. ---- 2 H.
4 g. 6 CC. ---- 1 H.
4 g. 6 cc . —— 1 H.
“60.7
-34 .8
“45.1
“49.9
“46.6
OME Acid.
2 9 , Qfjo — — ----
3 6 . 6  ^ 1 .4 7 4 9
3 9 . 2^ 0 1 . 4 6 6 7
36.2^ ----  ----
  1 . 4 9 2 8 ----------
1 .4 7 7 9  4 4 .1 ^
  1 .4 7 2 3  6 1 .6/0
  1 .4 6 4 1  4 6 . 9^ 0
  1 . 4 6 1 9  4 9 . 9^
  1 .4 6 0 9  4 8 . 9^
  1 . 6 0 0 2  3 3 .3^
1 . 4 7 3 8  4 7 . 6^ 0
1 .4 6 7 0  4 8 . 6^
  1 .4 6 4 2  4 8 .6)0
  1 . 4 6 2 0  6 0 . 6^
  1 . 4 6 1 0  6 1 . 3 $^
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PART I I .  THEORETICAL.
THE FOLYHERISATIOH OP GLUCOSAH AHD THE COHdTITUTIOlT 
OP 8THTHETIC SEXTRIHS.
Tne n a t u r a l  e x p a n s io n  o f  tn e  work d e s o r lD e a  I n  P a r t  I . ,  
w nere  i t  l a  snown t n a t  g lu o o s a n  I s  n o t  r e l a t e d  t o  c e l l u l o s e  
o r  to  s t a r e n ,  i s  tn e  s tu d y  o f  t n e  p o ly m e r id e s  form ed from  
g lu o o s a n .  These s u n s ta n c e s  v a r y  i n  t n e l r  n a t u r e  a c c o r d in g  
t o  tn e  d e g re e  o f  p o l y m e r i s a t i o n ,  and tn e  name « s y n t n e t l c  
d e x t r i n e #  n a s  b e e n  a p p l i e d  to  them a s  a  c l a s s .
P r o f e s s o r  Arne Picte<t wno was r e s p o n s i b l e  f o r  tn e  f i r s t  
a c c o u n t  o f  th e  p o l y m e r i s a t i o n  o f  g lu o o s a n  h a s  g iv e n  n i s  w i l l ­
in g  p e r m is s io n  to  t h i s  e x t e n s i o n  o f  n i s  work and tn e  r e s u l t s  
now s u b m i t te d  snow t h a t  a l th o u g h  th e  e x a c t  c o n s t i t u t i o n  o f  
any I n d i v i d u a l  d e x t r i n  h a s  n o t  b een  a s c e r t a i n e d ,  th e  cosqpounds 
a s  a  c l a s s  may be r e g a r d e d  a s  c o n ^ l e x - g l u c o s i d e s . i n  f a c t ,  
th e y  Show a  g e n e r a l  s t r u c t u r a l  r e se m b la n c e  w i th  tn e  con­
s t i t u t i o n a l  ty p e  a s c r i b e d  ( e r r o n e o u s l y } by H ess  t o  c e l l u l o s e .
A c c o rd in g  to  P i c t e t  (H e lv .C h lm .A c ta ,  1018 , i., 288 ) 
g lu o o s a n  Whan k e p t  a t  240'' f o r  3 0 -6 0  m in u te s ,  o r ,  p r e f e r a b l y  
f o r  a  few m in u te s  a t  180* i n  t h e  p r e s e n c e  o f  p la t in u m  b l a c k ,  
u n d e rg o e s  p o l y m e r i s a t i o n  and i s  c o n v e r te d  in to  a  w n i te  
amorphous s u b s t a n c e ,  s o l u b l e  i n  w a te r  b u t  i n  no o t h e r  s o l v e n t .
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Tills p r o d u c t  Will oil Has tn e  c o m p o s i t io n  ( ^ 8 ^ 1 0 ^ 6  ^4 &nd 
i n  d i f f e r e n t  p r e p a r a t i o n s  g iv e s  I c Q ^  v a r y in g  fro m  /  1 1 1 •9"’ 
t o   ^ 1 0 6 .6 °  h a s  t h e  p r o p e r t i e s  o f  a  d e x t r i n  and y i e l d s  
g lu c o s e  on  h y d r o l y s i s  by d i l u t e  s u l p h u r i c  a c i d .  i n  r e p e a t ­
in g  P i c t e t ' s  e x p e r im e n ts  no s u c c e s s  was a c h ie v e d  u s in g  
p l a t i n u m  b la c k  a s  a  c a t a l y s t  b u t  P i c t e t  h i m s e l f  s a y s  t h a t  
t h e  r e a c t i o n  I s  v e r y  u n c e r t a l n . a s  d i f f e r e n t  spec im ens o f  
p l a t in u m  b la c k  gave v e r y  d i f f e r e n t  r e s u l t s .  I t  was fo u n d , 
how ever, t n a t  th e  r e a c t i o n  d id  p ro ceed  a t  240^ , b u t  b e in g  
accom panied  by a  c o n s i d e r a b l e  amount o f  c h a r r i n g ,  t h e  p ro d u c t  
was e x c e e d in g ly  d i f f i c u l t  to  p u r i f y .  A f t e r  many e x p e r im e n ts  
a  method o f  p r e p a r i n g  th e  s u b s ta n c e  was d e v i s e d ,  w hich  con­
s i s t e d  In  h e a t i n g  g lu c o s a n  a t  250* f o r  a b o u t  a n  h o u r  In  th e  
p re s e n c e  o f  z i n c  d u s t .  The r e a c t i o n  was co n d u c ted  i n  a  
vacuum In  w hich  th e  r e s i d u a l  a i r  had  b e e n  washed o u t  by 
h y d ro g en . S u b s e q u e n t ly ,  P i c t e t ,  f i n d i n g  p la t in u m  b la c k  to o  
u n r e l i a b l e  a  c a t a l y s t ,  r e p la c e d  i t  by z l i io  c h l o r i d e  
( C. R. ,  1822 , 1 7 4 . 1113-1114 ; H e lv .C h lm .A c ta ,  1821, 4 ,  768-795) 
by  means o f  w hich  he pol^y-merlsed n o t  o n ly  i r g l u o o s a n  b u t  
^ - g lu c o s a n  and f i n a l l y  g lu c o s e  i t s e l f .  From l^ g lu c o s a n  he  
O b ta in ed  th e  f o l lo w in g  p r o d u c ts  by v a r y i n g  th e  p r e s s u r e .
u
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I
P r e s s u r e . P r o d u o t . v
16 mm. D1 l - g l u c o s a n  -{ , 4- .26 .8
1 a tm o o p n e re  T e t r a  l - g i u c o s a n  i l l . g
4 . 6  a tm o s p h è re s  Hexa l - g l u c o s a n  " 8 4 .1
1 3 .2  » Octo 1 - g lu c o a a n  ' 7 2 .8
Prom ^ g l u o o s a n  ne  o b ta in e d
16 mm. D ig lu o o sa n  6 4 .6
1 a tm o sp iie re  T e t r a g lu o o a a n  8 2 .7 6
A cc o rd in g  t o  P i c t e t  t h e s e  s u b s t a n c e s  o n ly  y i e l d  d i a o e t a t e s  
and d lb e n z o a t e s  i n  p l a c e  o f  t r l -  d e r i v a t i v e s .
The r e s u l t s  o b ta in e d  i n  th e  p r e s e n t  r e s e a r c h  w ere q u i t e  
d i f f e r e n t  to  t h o s e  d e s c r ib e d  by P i c t e t .  in  t h e  f i r s t  p l a c e ,  
a l t h o u g h  th e  p o l y m e r i s a t i o n  was c a r r i e d  o u t  i n  a  vacuum, 
s u b s t a n c e s  o f  h ig h  m o le c u la r  w e ig h t  w ere  o b t a i n e d .  On
The c a t a l y t i c  e f f e c t  shown by z i n c  c h l o r i d e  i n  t h e  p o ly m e r i s ­
a t i o n  o f  g lu c o s a n  i s  e v i d e n t l y  v e r y  c o n s i d e r a b l e ,  a s  i s  shown 
by t h e  f o l lo w in g  o b s e r v a t i o n .  o c c a s io n  h a v in g  a r i s e n  to  
p r e p a r e  some t r i a c e t y l  g lu c o s a n ,  z i n c  c h l o r i d e  was u sed  a s  
th e  c a t a l y s t  when a  v i o l e n t  r e a c t i o n  ensued  and a  c e r t a i n  
amount o f  a n  amorphous p r o d u c t  i n s o l u b l e  i n  w a te r  w h ich  showed 
[  oLJp ss 6 7 .7  and l i .P .  125-146  was p ro d u c e d .  The p o s i t i v e  
o p t i c a l  r o t a t i o n  o f  th e  above  p ro d u o t  showed t h a t  p o ly m e r i s ­
a t i o n  had ta k e n  p l a c e , s i n c e  t r i a c e t y l  g lu o o s a n  h a s  C^ lz> -  - 4 6 . f  
I t  i s  p o s s i b l e  t h a t  th e  c a t a l y t i c  e f f e c t  o f  th e  z in c  d u s t  
u se d  i n  t h e s e  e x p e r im e n ts  was due to  tn e  p r e s e n c e  o f  a  t r a c e  
o f  Z in c  C h lo r id e .
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c a r r y i n g  o u t  t n e  p o l y m e r i s a t i o n  on a  l a r g e  s c a l e ,  t h r e e  
d i s t i n c t  s u b s t a n c e s  w ere s e p a r a t e d  by f r a c t i o n a l  p r e c i p i t ­
a t i o n  from  aqueous s o l u t i o n  by means o f  a b s o l u t e  a l c o h o l .  
These f r a c t i o n s  showed a  s u c c e s s i v e  d im in u t io n  In  s p e c i f i c  
7 r o t a t i o n : -  (1 )  4  8 3 .9  ; ( 2 )  6 0 .7  ; ( 3 )  2 8 .8  and w i l l
be r e f e r r e d  to  s u b s e q u e n t ly  a s  n e jc t r ln  1 ,  D e x t r in  2 ,  and 
D e x t r in  3 .  I n  marked d i s t i n c t i o n  to  th e  p r o d u c t s  d e s c r ib e d  
by P i c t e t ,  a l l  th e s e  s u b s ta n c e s  y i e l d e d  t r i a c e t a t e s ,  th e  m ost 
d e f i n i t e  b e in g  t h a t  d e r iv e d  f ro m  D e x t r in  1 ,  th o s e  from  
D e x tr in e  2 and 3 b e in g  more sy ru p y  and u s u a l l y  h a v in g  a  
marked a c t i o n  on F e h l ln g * s  s o l u t i o n .  M o le c u la r  w e ig h t 
d e t e r m i n a t i o n s  c a r r i e d  o u t  on p a r t i a l l y  m e th y la te d  d e r i v ­
a t i v e s  Show t h e i r  m o le c u la r  m ag n itu d e s  to  be o f  th e  fo l lo w ­
in g  o r d e r : -
M e th y la te d  P ro d u c t  M o le c u la r  w e i g h t » Calculated fox  fully: 
methylated d extx la . o r i g i n a l  p o ly m e r .
D e x t r in  1 
D e x t r i n  Z 
D e x t r i n  3
1 4 4 6 .0
874
586
1428
816
612
H ep ta  1 - g lu c o s a n  
T e t r a  l - g l u c o s a n  
T r l  l - g l u c o s a n .
07
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Al th o u g h  and 3 a r e  no d o u b t t y p l o a l  o f  s t a g e s
in  t h e  p o l y m e r i s a t i o n ,  th e y  a r e  c e r t a i n l y  n o t  p u re  s u b s t a n c e s , 
as  i s  Shown by th e  f a c t  t h a t  t h e i r  a c e t a t e s ,  on f r e q u e n t  
p u r i f i c a t i o n  fro m  a b s o l u t e  a l c o h o l ,  y i e l d  th e  a c e t a t e  o f  
D e x t r in  1 from  w hich  D e x t r in  1 can  I t s e l f  be  r e g e n e r a t e d .
There e x i s t s ,  h o w ever, s t r o n g  e v id e n c e  f o r  th e  b e l i e f  t h a t  
D e x t r in  1 i s  a  homogeneous s u b s t a n c e ,  s i n c e  when 3 grams 
were d i s s o l v e d  i n  w a te r  and 0 .3  grams p r e c i p i t a t e d  by means 
o f  a b s o l u t e  a l c o h o l ,  th e  p r e c i p i t a t e  showed + 8 6 .8 ' ' ,
th e  o r i g i n a l  m a t e r i a l  h a v in g  a s  a l r e a d y  s t a t e d  8 3 .9 ^ .
F u r t h e r ,  th e  a c e t a t e  o f  t h i s  s u b s ta n c e  showed v e ry  l i t t l e  
change In  r o t a t i o n  on s u c c e s s iv e  p u r i f i c a t i o n s .
The q u o t a t i o n  o f  t h e s e  r e s u l t s  w i l l  s e r v e  to  e u p h a s i s e  t h e  
c o m p le x i ty  o f  th e  r e a c t i o n s  In v o lv e d ,  and th e  c o u r s e  o f  th e  
r e s e a r c h  was t h e r e f o r e  d i r e c t e d  t o  I n v e s t i g a t i n g  g e n e r a l l y  
I f  th e  p r o d u c t s  so  o b ta in e d  p o s s e s s e d  any  s t r u c t u r a l  r e l a t i o n ­
s h ip  to  s t a r c h  o r  c e l l u l o s e .  T h is  was t e s t e d  by th e  m é th y l­
a t i o n  p r o c e s s  w h ic h ,  i n c i d e n t a l l y ,  f u r n i s h e d  a  b e t t e r  method 
o f  s e p a r a t i n g  th e  c o n s t i t u e n t s  o f  th e  m ix tu re  o b ta in e d  by 
th e  p o ly m e r i s a t io n  o f  g lu c o s a n .  The s y n t h e t i c  d e x t r l n s  c a n  
be m e th y la te d  f a i r l y  e a s i l y  by means o f  th e  m e th y l s u l p h a t e  
r e a c t i o n ,  a l th o u g h  f o r  some r e a s o n  d i f f i c u l t y  was e n c o u n te re d
( 77 )
i n  th e  e a r l i e r  a t t e m p t s  to  c a r r y  o u t  t h i s  r e a c t i o n .  I n  
l a t e r  e x p e r im e n ts  f o u r  t r e a t m e n t s  w i th  m e th y l  s u l p h a t e  w ere 
s u f f i c i e n t  to  b r i n g  t h e  m ethoxyl c o n t e n t  t o  a p p r o x im a te ly  
th e  v a l u e  r e q u i r e d  f o r  a  t r l m e t h y l  d e r i v a t i v e .  When s i l v e r  
o x id e  and m e th y l  io d id e  a r e  u s e d  more t r e a t m e n t s  a r e  n e c e s s a r y ,  
and m o reo v e r  t h e  r e a g e n t s  seem t o  d e p r e s s  t h e  o p t i c a l  a c t i v i t y  
o f  th e  f i n a l  p r o d u c t s .  I n  t h e i r  e a s e  o f  m é th y la t io n  by 
m e th y l s u l p h a t e  how ever, t h e s e  d e x t r l n s  d i f f e r  w id e ly  from  
b o th  s t a r c h  and c e l l u l o s e ,  t o  w hich  compounds Indeed  th e y  
b e a r  no s t r u c t u r a l  r e l a t i o n s h i p  w h a te v e r .  A lth o u g h  
D e x t r in  I ,  i s  th u s  s e e n  to  be t h e  o n ly  one o f  th e  s y n t h e t i c  
D e x t r in e  h e r e  d e s c r ib e d  which can  l a y  a n y  c l a im  t o  b e in g  a  
homogeneous s u b s t a n c e ,  i t  h a s  n e v e r t h e l e s s  b ee n  found  p o s s i b l e  
to  i s o l a t e  a  d e f i n i t e  m e th y la te d  d e x t r i n ,  in  a n  a lm o s t  p u re  
c o n d i t i o n .  T h is  h a s  b e e n  a c c o m p l ish e d  by t h e  f r a c t i o n a l  
d i s t i l l a t i o n  o f  th e  m ix tu re  o b ta in e d  from  th e  m é th y la t io n  
o f  th e  c ru d e  D e x t r l n s .
AS w i l l  be  Shown below a l l  t h r e e  s y n t h e t i c  d e x t r l n s  
a p p e a re d  to  yA eld  on a c id  h y d r o l y s i s  t h e  same m ix tu re  o f  
m e th y la te d  s u g a r s  * I t  was a l s o  found  t h a t  t h e  p r o d u c t  o f  
h y d r o l y s i s  c o n s i s t e d  o f  a n  e x t r e m e ly  c o m p l ic a te d  m ix tu r e ,  
c o m p r is in g  e s s e n t i a l l y  d l~  t r l -  and t e t r a -  m e th y l g lu c o s e  
Which how ever w ere a l l  shown t o  b e lo n g  t o  th e  b u ty l e n e - o x id e  
ty p e  and f o r  f u l l  i n v e s t i g a t i o n  c o n s i d e r a b l e  q u a n t i t i e s  o f  
th e  p ro d u c t  w ould be r e q u i r e d ,  f o r  t h i s  p u r p o s e , l a r g e  am ounts
( 78 )
Of tn e  a y n t n e t i c  d e x t r l n s  w ere p r e p a r e d  by  a  align t m o d i f i e -  
a t l o n  o f  tn e  method a l r e a d y  In  u se*  wiilon i s  d e s c r ib e d  In  
t n e  e x p e r im e n ta l  p a r t ,  and th e n  m e th y la te d  d i r e c t l y  w i th o u t  
I n t e r m e d ia te  p u r i f i c a t i o n  o r  f r a c t i o n a t i o n .  F o r  some 
r e a s o n  th e  r e a c t i o n  p ro c e e d e d  w i th  much g r e a t e r  sm oo thness  
u n d e r  t h e s e  c o n d i t i o n s  th a n  on p r e v io u s  o c c a s i o n s .  The 
t o t a l  p ro d u c t  from  th e  m é th y la t io n  was th e n  s u b m i t te d  to  
d i s t i l l a t i o n  When th e  f i r s t  f r a c t i o n  c o n s i s t e d  o f  t r i m e t h y l  
g lu c o s a n .  The second  f r a c t i o n  was a  v i s c o u s  s y ru p  w hich 
Showed In  c h lo ro fo rm  -  4 8 .6  , and c o n s i s t e d  e s s e n t i ­
a l l y  o f  hax am eth y l d lg lu c o s a n ,  a s  was shown by a n a l y s i s  and 
m o le c u la r  w e ig h t  d e t e r m i n a t i o n s  d e s c r i b e d  in  th e  e x p e r i ­
m e n ta l  p a r t .
The p r o d u c t io n  o f  su ch  a  s u b s ta n c e  i s  e x t re m e ly  i n t e r e s t ­
ing  f o r  p u rp o s e s  o f  co m p a r iso n ,  s i n c e  i t  w i l l  be  r e c a l l e d  
t h a t  P i c t e t  O b ta in ed  a  d lg lu c o s a n  by th e  p o l y m e r i s a t i o n  o f  
l - g l u c o s a n  u n d e r  a  p r e s s u r e  o f  16 mm., b u t  th e  compound 
d e s c r ib e d  by him  snows [ = t  B6.2 . The r o t a t i o n  o f
th e  p a r e n t  d lg lu c o s a n  n o re  d e s c r ib e d  i s  n o t  known b u t  I t  
must be be tw een  3o and 40 s i n c e  th e  I n v a r i a b l e  e f f e c t  o f  
m é th y la t io n  on th e  compounds w hich  form  th e  s u b j e c t  o f  t h i s  
r e s e a r c h  la  to  e x a l t  t h e i r  o p t i c a l  a c t i v i t y .  The d e x t r i n  
now d e s c r ib e d  le  th u s  s e e n  to  be  co n ç )a rab le  w i th  t h e  d l -  
la e v o g lu c o s a n  d e s c r ib e d  by P i c t e t  ( i o c . c i t . )  w hich  h as  
2 8 .2 .
( 79 )
The u n d i s t l l l e û  r e s i d u e  c o n s i s t i n g  o f  joaethylated 
d e x t r i n ,  w hich  c o u ld  n o t  be  f u r t h e r  s e p a r a t e d  i n t o  f r a c t i o n s ,  
c o n s i s t e d  o f  a  c l e a r  r e d  g l a s s  w hich  showed i n  c h l o r o ­
form  -  0 6 .6  and gave  a n a l y t i c a l  f i g u r e s  i n  f a i r  ag reem en t 
w i th  th o s e  r e q u i r e d  by a  f u l l y  m e th y la te d  d e x t r i n  ( i . e .  a  
t r i m e t h y l  d e r i v a t i v e  o f  f u r t h e r  work h a s
s i n c e  b e e n  c o n f in e d  t o ,
A -  The d i s t i l l a t e ,  c o n s i s t i n g  o f  hexa m e th y l  d l g lu c o s a n  and 
B, The u n d i s t i l l a b l e  r e s i d u e .
In  th e  c a se  o f  A. th e  confound  y i e l d e d  on  h y d r o l y s i s  a  m ix tu re  
Which c o n s i s t e d  e s s e n t i a l l y  o f  d i -  and t e t r a m e th y 1 g lu c o s e  
i n  a p p ro x im a te ly  m o le c u la r  p r o p o r t i o n s .  In  th e  c a s e  o f  B 
h y d r o l y s i s  gave r i a a  to  a  m ix tu re  o f  d i -  t r l -  and t e t r a ­
me th y  1 g l u c o s e ,  i n  a p p ro x im a te ly  m o le c u la r  p r o p o r t i o n s  vlth^i 
a  v e r y  l i t t l e  monomethyl g lu c o s e  i n  a u d i t i o n  . *xlf^^^roduct 
was how ever in  a l l  p r o b a b i l i t y  a d v e n t i t i o u s .  in e  o u t s t a n d in g  
f e a t u r e  o f t h e s e  r e s u l t s  i s ,  u n d o u b te d ly ,  th e  I s o l a t i o n  o f  
t e t r a m e t h y l  g lu c o s e  in  q u a n t i t y ,  a  c i r c u m s ta n c e  which i s  
u n iq u e  in  th e  c a s e  o f  th e  p o l y s a c c h a r i d e s ,  and p o i n t s  to  th e  
d e x t r l n s  b e in g  c o i i^ le x  p o ly  g lu c o s e  g l u c o s i d e a . i t  i s  i n ­
t e r e s t i n g  to  n o te  t h a t  tliey th u s  confo rm  g e n e r a l l y  to  th e  
s t r u c t u r a l  ty p e  s u g g e s te d  f o r  c e l l u l o s e  by He s s  ( l o o . c i t . ) .
I n  th e  c a s e  o f  A. th e  compound would n e c e s s a r i l y  have 
t o  c o n s i s t  o f  a  g lu o o s a n  u n i t  i n  w h ich  one i iy d ro x y l g roup  
had  b e e n  s u b s t i t u t e d  by a  r e s i d u e .  The f o l lo w in g  fo rm u la
(  60  )
i s  o n ly  in te n d e d  to  r e p r e s e n t  one p o s s i b l e  c o n s t i t u t i o n  o f
such  a  compound, tn e  p o s i t i o n  o f  tn e  n y d ro x y l  g roups  i n  one
b e in g
n a i f  o f  tn e  m o l e o u l e ^ a r b I t r a r l l y  s e l e c t e d  s in c e  n o tn in g  i s  
a t  p r e s e n t  known o f  t n e l r  d i s t r i b u t i o n .
IE OK
-  0
CE OK
EQEECK
OK
I t  W i l l  r e a d i l y  b e  s e e n  t n a t  tn e  above ty p e  o f  fo rm u la  
i s  tn e  o n ly  one t n a t  w i l l  a l lo w  f o r  th e  p r o d u c t i o n  o f  b o tn  
d l -  and t e  tram e tn y l  g lu c o s e  from  a  f u l l y  m e th y la te d  d e x t r i n  
c o n t a in i n g  o n ly  two C_ u n i t s .
In  tn e  c a s e  o f  B. tn e  p r e s e n c e  o f  t r l m e t n y l  g lu c o s e  
among tn e  p r o d u c t s  o f  h y d r o l y s i s  i s  c a p a b le  o f  two e x p la n ­
a t i o n s .  I t  18 p o s s i b l e  t n a t  tn e  u n d l s t l l l a b l e  p o r t i o n  o f  
tn e  m e th y la te d  d e x t r i n  may c o n s i s t  o f  a  m ix tu re  o f  s u b s ta n c e s  
o f  tn e  g e n e r a l  c o n f i g u r a t i o n  o u t l i n e d  a b o v e ,  t o g e t h e r  w i th  a  
t r u e  po lym er o f  g lu c o s a n ,  t n a t  i s  a  s u b s ta n c e  p r e s e r v i n g  th e  
m o le c u la r  c o n s t i t u t i o n  o f  tn e  p a r e n t  u n i t  and g i v i n g ,  on 
m é th y la t io n  fo l lo w e d  by h y d r o l y s i s  n o th in g  b iit t r i m e t h y l  
g l u c o s e .
( 81 )
A g a in s t  t n i s  tneoxy  i t  loay be u rg e d  t n a t  t n e  d i -  t r i -  
and t e t ram et n y l  g lu c o s e s  p r e s e n t  in  tn e  p ro d u o t  o f  n y d r o l y s i s  
o c c u r  i n  a p p ro x im a te ly  e q u i - m o le c u la r  p r o p o r t i o n s ,  a  r e s u l t  
w h icn  would be e x t re m e ly  u n l i k e l y  were tn e  s t a r t i n g  m a t e r i a l  
a  m ix tu re  o f  s u b s ta n c e s  o f  d i s s i m i l a r  c o n s t i t u t i o n .
An e a s i e r  e x p l a n a t i o n  o f  tn e  p r e s e n c e  o f  t r i m e t n y l  g lu c o s e  
18 f u r n i s h e d  by tn e  f o l lo w in g  fo rm u la  w hich  i s  o n ly  in te n d e d  
to  r e p r e s e n t  th e  p o s s i b l e  c o n f i g u r a t i o n  o f  su c h  a  co n fo u n d , 
and l i k e  th e  fo rm u la  s u g g e s te d  above  i s  n o t  p u t  fo rw ard  a s  
r e p r e s e n t i n g  d e f i n i t e l y  th e  c o n s t i t u t i o n  o f  th e  m e th y la te d  
d e x t r i n  h e r e  d e s c r i b e d ,  th e  p o s i t i o n  o f  t h e  hydroj^r g ro u p s  
b e in g  e n t i r e l y  a r b i t r a r y ,  and th e  p r e s e n c e  o f  monomethyl 
g lu c o s e  among th e  p r o d u c t s  o f  h y d r o l y s i s  b e in g  ig n o re d  s in c e  
i t  i s  O b v io u s ly  due to  in c o m p le te  m é th y la t i o n .
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( 82  )
The nunSDers r e f e r  to  tn e  p o s i t i o n  o f  tn e  o a rb o n  a tom s in  
t n e  m o le c u le .  i t  w i l l  be s e e n  t n a t  on m e tn y la t l o n  suon a  
confound  would y i e l d  d i - ,  t r i - ,  and t e t r a m e t n y l  g lu c o s e s  
fro m  tn e  u n i t s  and 2 ,  r e s p e c t i v e l y .  Tne fo rm u la
i s  a l s o  c a p a b le  o f  i n d e f i n i t e  e x p a n s io n .
I t  i s  o b v io u s ly  is%)0 8 s i b l e  t n a t  t r i m e t n y l  g lu c o s a n  c o u ld  
be p o ly m e r is e d  t o  g iv e  b o d ie s  w i tn  c o n f i g u r a t i o n s  suon a s  
t h o s e  o u t l i n e d  above and t h i s  i s  in d eed  b o rn e  o u t  by e x p e r i ­
ment . When t r l m e t n y l  g lu o o s a n  was h e a te d  w i th  powdered 
a i n o  in  a  s e a le d  vacuum tu b e  a t  360 f o r  t e n  h o u r s ,  i t  was 
r e c o v e re d  u n c h a n g ed . I f ,  how ever, i t  was h e a te d  i n  a  
S i m i l a r  manner w i th  z i n c  c h l o r i d e  f o r  3 i  h o u r s  a t  160* th e  
s m a l l  q u a n t i t y  o f  sy ru p  o b ta in e d  by e x t r a c t i o n  w i th  e t h e r  
no l o n g e r  c i y s t a l l i s e d  c o m p le te ly  on n u c l é a t i o n  w i th  t r i ­
m e th y l g lu c o s a n ,  b u t  even  u n d e r  t h e  d r a s t i c  c o n d i t i o n s  
d e s c r i b e d  t h e r e  was no c o n c lu s iv e  e v id e n c e  t n a t  p o l y m e r i s a t i o n  
had  t a k e n  p l a c e ,  s in c e  a l th o u g h  tn e  r o t a t i o n  o f  th e  p ro d u c t  
had  changed from  la e v o  to  d e x t ro  w n i le  i t  s t i l l  p r e s e rv e d  
i t s  g l u c o s i d l e  n a t u r e ,  th e  a n a l y t i c a l  f i g u r e s  o b ta in e d  snowed 
c o n s id e r a b l e  v a r i a t i o n  from  th o s e  r e q u i r e d  by  t r i m e t n y l  
g lu o o s a n .
The fo rm a t io n  o f  s y n t h e t i c  d e x t r l n s  i s  tl iu s  s e e n  to  be 
d e p e n d e n t  on th e  p r e s e n c e  o f  u n s u b s t i t u t e d  n y d ro x y l  g ro u p s  
i n  th e  p a r e n t  g lu c o s a n ,  and a l s o  to  be a n  e x t re m e ly  com­
p l i c a t e d  r e a c t i o n  in v o lv in g  th e  o p en in g  o f  th e  anhydro  l in k a g e
( 83 )
Which i s  c h a r a c t e r i s t i c  o f  g lu c o s a n .  These e s s e n t i a l  
f a c t o r s  a r e  accom odated  i n  th e  fo rm u la e  s u g g e s te d  a b o v e .
S v id en o e  on  t h i s  p o in t  was o b ta in e d  by t r e a t i n g  th e  
d e x t r l n s  w i th  m ethy l a l c o h o l i c  h y d ro g e n  c h l o r i d e  i n  a  manner 
Which i s  f u l l y  d e s c r ib e d  i n  th e  e x p e r im e n ta l  p a r t .  The 
r e a c t i o n  was fo l lo w e d  p o l a r i m e t r i c a l l y  and i f  a r r e s t e d  when 
c o n d e n s a t io n  was co m p le te ,  b u t  b e f o r e  e q u i l i b r i u m  betw een  
th e  g l u c o s i d e s  was a t t a i n e d ,  Uie c r y s t a l l i n e  p ro d u c t  was 
i n v a r i a b l y  found  to  c o n t a i n  a  g r e a t e r  p r o p o r t i o n  o f  th e  
iso m e r id e  th a n  was found  i n  th e  e q u i l i b r i u m  m ix tu re  by 
J.dhgius ( I o c . c i t . ) .  T h is  r e s u l t  i s  s i m i l a r  to  t h a t  a l r e a d y  
qu o ted  in  th e  c a se  o f  g lu c o s a n  and le a d s  t o  a  s i m i l a r  con ­
c l u s i o n ,  nam ely t h a t  th e  s u b s ta n c e s  i n  q u e s t i o n  conform  to  
th e  [îi'" c o n f i g u r â t  io n .
M ention  may a l s o  be made a t  t h i s  s t a g e  o f  two f u r t h e r
p o i n t s  i n  c o n n e c t io n  w i th  t h e s e  cozupounds, namely
( 1 )  t h e i r  b e h a v io u r  on d r y  d i s t i l l a t i o n  in  a  vacuum ; and
(2 )  th e  p r e p a r a t i o n  o f  t h e i r  sodium  h y d ro x id e  conqpounds 
a c c o r d in g  to  th e  method d e s c r ib e d  by K a r r e r  (H e lv .C h lm .A c ta . .  
1821, 4 .  8 1 1 -8 2 0 ) .
(1 )  The a t t e n ^ t e d  d i s t i l l a t i o n  o f  t h e s e  compounds w i l l  
b e  f u l l y  d e s c r ib e d  in  th e  e x p e r im e n ta l  p a r t ,  b u t  th e  c h i e f  
f a c t  Which emerged from th e  e x p e r im e n t  was t h a t ,  i n  s h a rp  
c o n t r a d i s t i n c t i o n  to  b o th  s t a r c h  and c e l l u l o s e  no g lu c o s a n
could  b e  d e t e c t e d  in  th e  d i s t i l l a t e .
( 84 )
(3 )  I t  baa  r e c e n t l y  b ee n  o l a ln e d  by S a r r e r  ( i o c . c i t . ), 
t h a t  p o ly a a c c l i a r ld e s  In  g e n e r a l ,  when t r e a t e d  w i th  sodium 
h y d ro x id e  s o l u t i o n  u n d e r  c e r t a i n  d e f i n i t e  c o n d i t i o n s ,  y i e l d  
compounds o f  th e  g e n e r a l  fo rm u la  2ÏA0H- w here n
r e p r e s e n t s  th e  m u l t i p l e  o f  th e  fu n d a m sn ta l  u n i t  o f  which 
th e  p o l y s a c c h a r id e  m o le c u le s  a r e  m e re ly  p o ly m e r s . Thus, 
t o  t a k e  a  c o n c r e te  i n s t a n c e ,  he  o b t a i n s  from  s t a r c h  and 
c e l l u l o s e  b o d ie s  h a v in g  th e  c o m p o s i t io n  r e q u i r e d  by th e  
fo rm u la  C^^ngo^lo *AOH, from  w hich  he draw s th e  c o n c lu s io n  
t h a t  s t a r c h  and c e l l u l o s e  a r e  s im p le  po lym ers  o f  a  u n i t
The r e s u l t s  i n  th e  p r e s e n t  c a s e  w ere in c o n c lu s i v e  s i n c e  th e  
f i g u r e s  O b ta in e d  la y  be tw een  th o s e  r e q u i r e d  by 
HA.OH and KAOH , so t h a t  no d e f i n i t e  c o n c lu s io n s
c o u ld  b e  d raw n.
flüüMARY.
1 .  l - g l u c o s a n  h as  b e e n  p ro v ed  by e x p e r im e n ta l  m ethods to  
be  /CÎ- g lu o o s a n .
2 .  The c o n s t i t u t i o n  o f  t h e  co i^ound  h a s  b e e n  a s c e r t a i n e d  
to  be  1 -8  ahhydro  (9- g l u c o s e .
8 .  G lucosan  h a s  no s t r u c t u r a l  r e l a t i o n s h i p  to  c e l l u l o s e  
a s  c la im ed  by  P i c t e t .
4 .  I t  h a s  b e e n  e s t a b l i s h e d  t h a t  th e  g lu c o s a n  r e s i d u e  i s  n o t  
th e  o n ly  u n i t  p r e s e n t  i n  th e  s t a r c h  m o le c u le ja s  c la im ed  
by P i c t e t .
( 85 )
6 . G luoosan  and i t s  m s tb y la te d  C le r iv a t lv s s ,  a l th o u g h  com­
p a r a t i v e l y  s t a b l e  t o  U y d ro ly s lg ,  a r e  r e a d i l y  o x id i s e d  
and u n d e rg o  m o le c u la r  r u p tu r e  s i m i l a r  to  t n a t  underg o n e  
by y - f r u c t o s e .
6 . The p o l y m e r i s a t i o n  o f  g lu c o s a n  u n d e r  d im in is n e d  p r e s s u r e  
g iv e s  a  m ix tu re  o f  d e x t r i n e ,  from  w hich  a  d e f i n i t e  
B ig lu c o s a n  h a s  b e e n  i s o l a t e d  in  th e  fo rm  o f  i t s  h e x a -  
m e thy l d e r i v a t i v e ,  and which p r o b a b ly  c o n t a in s  in  
a d d i t i o n  H e p ta ,  ( o r  p o s s i b l y  O c t o . ) ,  and T e t r a g lu c o s a n .
7 . The p o ly m e r id e s  a r e  n o t  r e l a t e d  s t r u c t u r a l l y  t o  s t a r c h ,  
c e l l u l o s e ,  o r  to  any known p o l y s a c c h a r i d e ,  b u t  a r e  
com plex  p o ly g lu c o s e  g l u c o s i d e s .
6. The p o l y m e r i s a t i o n  o f  g lu c o s a n  i s  p rom oted  by  th e  p r e s e n c e  
o f  z i n c  d u s t  and depends  p r i m a r i l y  on th e  e x i s t e n c e  o f  
u n s u b s t i t u t e d  h y d ro x y l  g r o u p s .
9. T r im e th y l  g lu c o s a n  ca n n o t be p o ly m e r is e d  u n d e r  th e  same 
conditions as glucosan.
10. The d e x t r i n e  d e r iv e d  from  th e  p o l y m e r i s a t i o n  o f  g lu c o s a n  
a p p e a r  t o  r e t a i n  th e  c o n f i g u r a t i o n  c h a r a c t e r i s t i c  o f  th e  
p a r e n t  compound.
11. The sodium  h y d ro x id e  compounds o f  th e  s y n t h e t i c  d e x t r i n e  
have b ee n  p r e p a r e d ,  b u t  no c o n c lu s io n s  c o u ld  be drawn 
from  them .
( se ) ,
MFEHIléMTAL FART. 
FOLTKRHISATXOtf OF -OLUCOâAR.
Tne metnoCL f i n a l l y  a d o p te d  f o r  t h e  p r e p a r a t i o n  o f  th e  
s y n t h e t i c  d e x t r l n s  o b ta in e d  by th e  p o l y m e r i s a t i o n  o f -  
o f  g lu c o s a n ,  was a s  f o l l o w s .  A 300 c c .  d i s t i l l i n g  f l a s k  
was f i t t e d  up i n  a n  a s b e s t o s  a i r  b a t h  w i th  m ica w indows.
In  t h e  neck  was a  c o rk  b e a r i n g  a  m anom eter, and th e  s i d e  
lim b  was a t t a c h e d  t o  a  T p i e c e  f u r n i s h e d  w ith  t a p s ,  one 
l im b ,  ( t a p  A), l e a d in g  to  a  w a te r  pump and th e  o t h e r ,  ( t a p  B), 
t o  a  h y d ro g en  r e s e r v o i r .  T h is  seco n d  lim b c a r r i e d  a n o t h e r  
t a p  (C) c l o s e  to  B as  i n  t h e  i l l u s t r a t i o n .
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i n  t n e  e a r l i e r  e x p e r im e n te  7g o f  g lu o o s a n  and  0 .1 ^  o f  
powdered z i n c  w ere p la c e d  in  a  f l a s x ,  tn e  wnole f i t t e d  up , 
and e x n a u s te d .  Tap A was tn e n  c lo s e d  and B and C opened.
In  t n i s  way th e  f l a s k  was f i l l e d  w i tn  n y d ro g e n ,  and t n e r e -  
f o r e  B and C w ere c l o s e d  and A o p e n e d , ^nen  tn e  f l a s k  was 
e x n a u s te d  n e a t  was a p p l i e d  and tn e  tem p eraL u re  r a i s e d  to  
a b o u t  250 . AS so o n  a s  tn e  g lu c o s a n  began  t o  m e lt  A was 
c l o s e d ,  a s  o th e r w i s e  d i s t i l l a t i o n  I n to  tn e  c o o l e r  p a r t s  o f  
tn e  f l a s k  to o k  p l a c e  and tn e  confound v o l a t i l i s e d  u n c h a n g e d . 
A f t e r  a b o u t  i  n o u r  tn e  g lu c o s a n  became more v i s c o u s  and 
f r o t h i n g  e n s u e d .
T n is  f r o t h i n g  i f  a l lo w e d  to  c o n t in u e  may f i l l  th e  f l a s k  
and a l s o  tn e  s i d e  l im b ,  b u t  may be p r e v e n te d  by o p e n in g  A 
a t  I n t e r v a l s .  About 20 to  40 m in u te s  a f t e r  tn e  s t a r t  o f  
tn e  r e a c t i o n  tn e  f r o t h i n g  u s u a l l y  became m ost s e v e r e ,  i n  
Which c a s e  A and C were c l o s e d ,  and B o p en ed . T h is  I n t r o ­
duced a  b u b b le  o f  h y d ro g e n  w hich  b roke  th e  f i l m  o f  g lu c o s a n .
B was th e n  c lo s e d  and C opened f o r  a  moment. A I s  t n e n  
opened f o r  a  moment p a r t i a l l y  to  e q u a l i s e  tn e  p r e s s u r e .
A f t e r  a b o u t  1 - 1 t  h o u r s  from  th e  tim e  th e  g lu c o s a n  was 
th o ro u g h ly  m e lte d  f r o t h i n g  became more s l u g g i s h ,  and In  f a c t  
a lm o s t  c e a se d  u n l e s s  A rem ained  op en  f o r  a  long  t i m e . When 
t h i s  change to o k  p l a c e ,  th e  h e a t i n g  was s to p p e d  and th e  f l a s k  
a l lo w e d  to  c o o l ,  th e  vacuum b e in g  m a in t a in e d .  BO l o s s  o f
( 86 ) .
welgYit was recorded, when th e  shove  c o n d i t i o n s  were em ployed .
When c o o l  th e  p ro d u c t  was e x t r a c t e d  w i th  t h e  mlnlmim 
q u a n t i t y  o f  h o t  w a te r ,  and th e  s o l u t i o n  p u t  a s i d e  u n t i l  t h e  
n e c e s s a r y  q u a n t I t y  o f  g lu c o s a n  h ad  h e e n  c o n v e r te d  i n t o  th e  
d e x t r l n - l l l c e  p r o d u o t .  R e c t i f i e d  s p i r i t  was t h e n  c a r e f u l l y  
added  u n t i l  t h e  f i r s t  v e ry  darZ  c o lo u re d  p r e c i p i t a t e  had 
s e p a r a t e d .  T his  p r e c i p i t a t e  was o c c a s l o n a l l }  a  v i s c o u s  
sy ru p  from  which th e  l i q u i d  c o u ld  he r e a d i l y  d e c a n te d .  
SometlJnes how ever i t  s e p a r a t e d  a s  a  pow der, when th e  l i q u i d  
had to  be  f i l t e r e d .
A b so lu te  a l c o h o l  was t h e n  ad d ed , when th e  p u r e r  d e x t r i n  
was p r e c i p i t a t e d  a s  a  f i n e  pow der. I n  t h e  p r e s e n c e  o f  
much w a te r  o r  i f  r e c t i f i e d  s p i r i t  was employed In  p l a c e  o f  
a b s o l u t e  a l c o h o l ,  th e  p r e c i p i t a t e  was s t i c k y .  When t h i s  
was th e  c a se  i t  was found t h a t  th e  b e a t  c o u r s e  was to  d e c a n t  
th e  l i q u i d ,  d i s s o l v e  th e  r e s i d u e  i n  th e  l e a s t  p o s s i b l e  
q u a n t i t y  o f  h o t  w a te r ,  and t h e n  h e a t  a t  1 0 0 ^ 0 . i n  a  vacuum 
u n t i l  d r y .  The r e s id u e  co u ld  th e n  be d e ta c h e d  a s  a  f i n e  
pow der. The l i q u i d  w hich  had  d e p o s i t e d  th e  seco n d  p r e ­
c i p i t a t i o n  was th e n  c o n c e n t r a t e d  and a g a i n  p r e c i p i t a t e d  w i th  
a l c o h o l ,  th e  t r e a tm e n t  b e in g  c o n t in u e d  u n t i l  no f u r t h e r  
p r e c i p i t a t e  was o b t a i n e d .  I n  t h e  p r e p a r a t i o n  o f  t h e  p ro d u c t  
r e f e r r e d  t o  a s  D e x t r in  I .  o n ly  th e  f i r s t  two c ro p s  w ere  
a c t u a l l y  i s o l a t e d ,  th e  re m a in in g  p ro d u o t  b e in g  added  t o  th e  
m other l i q u o r s  o b ta in e d  i n  t h e  p r e p a r a t i o n  o f  D e x t r in e  2 
and 3.
y
( 89 )
The p r o d u c t  p r e p a r e d  a s  d e s c r ib e d  was re d  i s  s o lv e d  In  
h o t  w a te r  and b o i l e d  w i th  c h a r c o a l ,  a  p r o c e s s  w hich  o c c a s io n e d  
th e  l o s s  o f  a b o u t  h a l f  th e  s u b s ta n c e  u s e d .  i t  was th e n  r e -  
p r e c i p i t a t e d  w i th  a l c o h o l  and I s o l a t e d  i n  th e  u s u a l  m anner. 
D e x t r i n  I .  was th u s  f i n a l l y  o b ta in e d  a s  a  w h ite  s l i g h t l y  
h y g r o s c o p ic  pow der, w hich gave a  p a l e  y e l lo w  s o l u t i o n  In  
w a te r .  A f e a t u r e  o f  a l l  th e  d e x t r l n s  exam ined was t h a t  th e  
aq u eo u s  s o l u t i o n s  w ere more h ig h ly  c o lo u re d  th a n  was e x p e c te d  
from  th e  a p p e a ra n c e  o f  th e  d r y  p o w d e rs . The compound was 
e x t r e m e ly  s o lu b l e  in  w a te r ,  s l i g h t l y  so  i n  g l a c i a l  a c e t i c  
a c i d ,  and I n s o lu b le  i n  a l l  o t h e r  s o l v e n t s .  V a r io u s  p r e p a r ­
a t i o n s  Showed [  and C and H a s  fo l lo w s  : -
1 . C -  4 4 .4 9 ^  H -  8 .4 3 ^  C a lc u la t e d
3 .  c -  44.465^ H -  8 .3 0 ^  a s  a s h  f r e e
ti ®6®ie% r e q u i r e s  c -  4 4 .4 4 ^  H -  8 .1 7 ^  m a t e r i a l%
L 4 - 8 3 .0  f o r  c -  1 .
4 -8 3 .8  f o r  C -  2 .0 7 8 5  Ash -  0 .8 6 6 8 ^
c m  Ike  th e  d e x t r l n s  t o  be s u b s e q u e n t ly  d e s c r i b e d ,  D e x t r in  I .  
i s  p ro b a b ly  hom ogeneous, a s  i s  shown by th e  f o l lo w in g  
e x p e r im e n t .
Three  grams o f  th e  s u b s ta n c e  w ere d i s s o l v e d  In  w a te r  and 
a b o u t  0 .3  grams c a r e f u l l y  p r e c i p i t a t e d  w i th  a b s o l u t e  a l c o h o l . 
The p r e c i p i t a t e  on  i s o l a t i o n  was found  to  have  4  8 5 .8 ,
Which i s  v e ry  n e a r l y  th e  same a s  t h a t  shown by th e  s t a r t i n g  
m a t e r i a l .
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:
. l  hq. m â , Ag.MAyii.,
on 13011 ing  w i tn  e x c e s s  o f  a c e t i c  a n n y d r id e  c o n t a in i n g  a  
l i t t l e  z i n c  c n i o r i d e ,  u n t i l  s o l u t i o n  was c o io p le te ,  tn e  above 
d e x t r i n  was c o n v e r te d  in to  a n  a c e t a t e  w nicn  was i s o l a t e d  by 
p r e c i p i t a t i o n  w i tn  w a te r ,  and p u r i f i e d  by e x t r a c t i o n  w itn  
e t n e r  fo l lo w e d  by  s o l u t i o n  i n  n o t  a b s o l u t e  a l c o n o l  and c o o l in g ,  
wnen tn e  s u b s t a n c e  s e p a r a t e d  a s  a  f i n e  w n i te  pow der. I t  i s  
n e c e s s a r y  to  c a r r y  o u t  t n i s  p u r i f i c a t i o n  i n  v e r y  d i l u t e  
s o l u t i o n .  A f t e r  t n r e e  su c n  t r e a tm e n t s  tn e  m e l t in g  p o i n t  
ceased  to  r i s e  and r e ma ined  c o n s t a n t  a t  14&^.
Tne a c e t a t e  so  o b ta in e d  was i n s o l u b l e  i n  w a te r ,  c o ld  
a b s o l u t e  a l c o n o l ,  e t n e r  and p e t ro le u m  e t n e r ,  b u t  s o l u b l e  i n  
o t n e r  o r g a n ic  s o l v e n t s  i n c lu d in g  60$w aqueous a l c o n o l .  i t  
snowed L i n  aq u eo u s  a l c o n o l  8 6 . 1 "^ f o r  c -  3 .2 3 1 6 ^ .  
An a c e t y l  d e t e r m i n a t i o n  by  o s t s  metnod gave  CH3 COOH -  6 6 . 6 ^ .  
^13^16^8 r e q u i r e s  OH3 OOOH -  6 3 .6 ^
D found  C -  4 9 .8 5 ^  H -  6 .
^12%6®8 ^"^(l^lres 0 -  6 0 . 0 0 5 4  H -  6 .
Tne a c t i o n  o f  1^ 4 a c id  m e tn y l a l c o n o l  a t  t n e  b o i l i n g  p o i n t
was a l s o  i n v e s t i g a t e d ,  b u t  tn o u g n  tn e  r o t a t i o n  cnanged from  
f  8 8 .7  to  t G 6 . 8  i n  4 n o u r s , 10 m in u te s  tn e  p r o d u c t  on 
i s o l a t i o n  c o u ld  n o t  be i d e n t i f i e d  a s  m e t n y l g l u c o s i d e .
( 91 )
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About i  g r a u  o f  D e x t r in  l .  was oo v ered  w i tn  m e tn y l a l o o n o l  
i n  a  26 c c .  g r a d u a te d  f l a s k  and n y d ro g e n  c n i o r i d e  p a s s e d  i n  
from  a  g e n e r a t o r  n e a r l y  t o  sa tu ra t io n ,  m e  f l a s k  was h e a te d  
u n d e r  a  r e f l u x  c o n d e n s e r  a t  70 ''G. and n y d ro g e n  c n i o r i d e  p a s s e d  
i n  from  t im e  to  t im e  u n t i l  a l l  th e  d e x t r i n  was i n  s o l u t i o n .
The s o l u t i o n  was t h e r e a f t e r  made up to  th e  mark and tn e  
r o t a t i o n  t a k e n  with metiiyl a ic o h o l . Observât ions were 
cont inued.
I n i t i a l  ( c o r r e c t e d )  87.8"^
i  n o u r  8 7 .3
l i  n o u rs  8 8 . 0
2 i  n o u r s  1 0 8 .6 °
m e  l a s t  r i s e  may v e ry  l i k e l y  nave  b ee n  due in  p a r t  to  
e v a p o r a t io n  o f  s o l v e n t . I f  t h i s  were tn e  c a se  i t  would 
b r in g  tn e  end p o i n t  i n t o  c l o s e r  ag reem en t w i th  th o s e  o f  
D e x tr in e  2 and 3 d e s c r ib e d  below . m e  p r o d u c t  on  i s o l a t i o n  
p ro v ed  to  be a  g l a s s  w hich  had OMe -  1 6 .1  p e r  c e n t ,  and o n  
r e c r y s t a l l i s a t i o n  from  a b s o l u t e  a l c o n o l  g a v e :
M.P o f  c r y s t a l s  -  163-164
Mixed w ith  a u t h e n t i c  oL-me t n y l  g lu c o s  id e  M.P. -  163-164 
[oC j^  in  w a te r  f o r  c -  0 . 4 7 3 6 ^  [ou -  1 1 6 6 .4
The a c c e p te d  s t a n d a r d s  f o r  o L -m eth y lg lu co s id e  a r e  M.P. 166
( )
aïKl I n  w a te r  f o r  c -  iO.O)i [o L l*  -  f - 1 6 7 .6 .
A Bdcona e x p e r im e n t ,  I n t e r r u p t e d  a s  aoon  a s  tn e  d e x t r i n  
was o o m p le te ly  i n  s o l u t i o n  gave  a  p r o d u c t  a n o * in g  0M& -  
T h is  r e s u l t  i n d i c a t e s  th e  p r e s e n c e  o f  1 8 . of  unciianged 
d e x t r i n .  I f  t h e  f i n a l  r o t a t i o n  o f  t h e  s o l u t i o n  w hich  had  
[ -  - j-78 .7  i s  r e c a l c u l a t e d  a l l o w i n g  f o r  t h i s ,  c a l c u l ­
a t i n g  t h e  r o t a t i o n  o f  t h e  d e x t r i n  a s  b e in g  -  8 3 .3  , th e  
s p e c i f i c  r o t a t i o n  becomes -  7 8 .8  f o r  t h e  m ix tu re  o f  m ethy l 
g l u c o s i d e s ,  i n d i c a t i n g  t h e  p r e s e n c e  o f  4 1 .0 ^  o f  ( ? - m e th y l -  
g l u c o s i d e ,  th e  u s u a l  e q u i l i b r i u m  m ix tu re  c o n t a in i n g  23^ o f  
t h i s  i s o m e r i d e .
IIÆTHYUTlOy OP DJXTRia I .
I n  th e  f i r s t  i n s t a n c e  t h i s  was m e th y la te d  w i th  s i l v e r  o x id e  
and m e th y l  i o d id e ,  when i t  was fo u n d  t h a t  r e a c t i o n  c e a se d  a t  
th e  d im e th y l  s t a g e .  T h is  was p r o o a b ly  due to  t h e  f a c t  t h a t ,  
a s  t h e  p r o d u c t  was s t i l l  i n s o l u b l e  i n  m e th y l  i o d i d e ,  m e thy l 
a l c o h o l  Was u se d  a s  a n  e x t r a n e o u s  s o l v e n t .  I n  v iew  o f  th e  
s i m i l a r  e x p e r im e n ts  c a r r i e d  o u t  s u b s e q u e n t l y  on D e x t r in s  2 
and 3 ,  i t  i s  p r o b a b le  t h a t ,  had  e t h y l  a c e t a t e  b e e n  u se d  i n  
p la c e  o f  m e th y l a l c o h o l ,  m é t h y l a t i o n  would have  p ro c e e d e d  to  
th e  t h e o r e t i c a l  l i m i t .
The p r o d u c t  so  o b ta in e d  was a  c o l o u r l e s s  g l a s s ,  e a s i l y  
pow dered, and when in  t h a t  s t a t e ,  r e a d i l y  e l e c t r i f i e d ,  i t
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was s o l u b l e  in  on lo r o  fo rm  and snowed in  t h a t  s o lv e n t
-  t  7 6 .0  f o r  0  -  0 .6 0 3 5 .
Found c - 6 0 .6 5  H -  7 .4 3  QMS - 3 2 .4  p e r  c e n t
r e q u i r e s  c -  6 0 .6 3  H 7 .3 6  om: -  3 3 .6  p e r  c e n t8 14 6
MSTHYIAXIQM WITH UETHYZ 3ULRIAT&.
A f t e r  many m e tn y la t lo n s  t n e  m e tnoxy l c o n te n t  r o s e  t o  4 0 .8 ^  , 
and t n i s  v a lu e  h a s  n o t  b e e n  i n c r e a s e d .  Tne p r o d u c t  snowed 
lo^ 1 q> i n  c n io ro f o rm  -  -f 8 8 .4  f o r  c -  3 .7 4 6 ^ .
Found 1 . C -  6 3 .6 7  H “  7 .4 3  p e r  c e n t ,
3 . C -  6 3 .8 6  H -  7 .4 3  »» •*
C a lc u la t e d  from  z e i s e l  r e s u l t  C -  6 1 .4 6  H -  7 .6 4  • •
C i ^ l g O ç  r e q u i r e s ^  c -  6 3 .8 4  R -  7 .8 4  * •
Tne compound was i n s o l u b l e  in  n o t  w a te r  and p e t ro le u m  e t n e r ,  
s p a r i n g l y  s o l u b l e  i n  co ld  w a te r ,  and s o l u b l e  i n  « 1 1  o t h e r  
s o l v e n t s .  The m o le c u la r  w e ig h t d e te rm in e d  b y  th e  c i y o s -  
c o p ic  method i n  b e n z en e  s o l u t i o n  was 1446 . A t r i m e t h y l  
h e p ta m e th y 1 g lu c o s a n  r e q u i r e s  1436.
The compound was now h y d ro ly s e d  by h e a t i n g  i n  a  s e a l e d  tu b e  
w i th  a n e a r l y  s a t u r a t e d  s o l u t i o n  o f  h y d ro g e n  c h l o r i d e  i n  
m ethyl a l c o h o l .  The r e a c t i o n  was c o n t in u e d  f o r  1 6 i  h o u r s .
( ü4 ) \ y
These somewhat d r a s t i c  c o n d i t i o n s  were enqpioyed b e c a u se  
I t  was round  t h a t  a c i d  m e th y l a icouoX  waa w i th o u t  a c t i o n  
on th e  compound. uro o n a r r l n ^  o r  o t h e r  i l l  e f f e c t s  how ever 
seem to  r e s u l t  f ro m  t h i s  t r e a t m e n t . O c c a s io n a l ly  a  deep 
c o lo u r  i s  d e v e lo p e d ,  b u t  d i s t i l l a t i o n  f o l lo w in g  i s o l a t i o n  
w i l l  a lw ays g i v e  a  c l e a n  p r o d u c t  w i th o u t  l e a v in g  a n  abnorm ­
a l l y  l a r g e  r e s i d u e  i n  th e  f l a s k .  The r e a c t i o n  was fo l lo w e d  
p o l a r i m e t r i c a l l y ,  t h e  f o l lo w in g  f i g u r e s  b e in g  o b ta in e d
I n i t i a l  + 7 6 .0
i  h o u r  a t  100 t  9 3 .7
1 6 i  h o u r s  a t  100 i - 8 7 .5
The p ro d u c t  on  i s o l a t i o n  had OME -  4 5 .8 ^  w h ich  r o s e  to  
6 0 .4 ^  a f t e r  d i s t i l l a t i o n .
The m ix tu re  o f  m ethy l g lu c o s id e s  so  o b ta in e d  was t h e n  
h y d ro ly s e d  by means o f  3^ aqueous h y d r o c h l o r i c  a c i d ,  th e  
fo l lo w in g  f i g u r e s  b e in g  o b t a i n e d : -
I n i t i a l  + 9 4 . 9
i  h o u r  + 9 4 , 3
1 h o u r  + 8 8 .6
6 i  h o u rs  f 6 9 . 3
i n  c o n c e n t r a t i o n  d u r in g  th e  r e a c t i o n  7 3 .7  .
The p ro d u c t  on  i s o l a t i o n  showed ome -  3 6 .6 ^  .
T here  was a  v e r y  s m a l l  q u a n t i t y  o f  s u b s t a n c e  l e f t  a t  t h i s  
s t a g e ,  and beyond th e  f a c t  t h a t  c r y s t a l s ,  s t r o n g l y
( W6 ) t /
re s e m b lin g  tn o s e  o f  norm al t e t r a m e t b y l  g lu c o s e  w ere p r e s e n t  
n o th in g  f u r t h e r  I s  known c o n c e rn in g  I t .
If 7JT-' 'V 1. '
! /
( 86 )
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THIS B u b s tan o e  was p r e p a r e d  i n  an  e x a c t l y  s i m i l a r  manner 
t o  D e x t r i n  I .  t h e  o n ly  d i f f e r e n c e  b e i n g  t h a t  t h e  s c a l e  o f  
w ork ing  was i n c r e a s e d ,  21 g .  o f  g lu c o s a n  and 0 .6  g .  o f  
powdered z i n c  b e in g  u se d  a t  one t im e ,  and a  600 c c ,  f l a s k  
b e in g  em ployed .
D u rin g  th e  p o l y m e r i s a t i o n  p r o c e s s  h e a t i n g  was c o n t in u e d  
f o r  p e r i o d s  v a r y i n g  b e tw e en  f  and 1^ h o u rs  a c c o r d in g  to  th e  
r a t e  a t  w h ich  th e  s u b s t a n c e  s w e l le d  when th e  ta p  A. was 
opened . Wlien t h i s  s w e l l i n g  became slow  th e  h e a t i n g  was
s to p p e d .  The p r o d u c t  was d i s s o l v e d  i n  w a te r ,  th e  s o l u t i o n
b o i l e d  W ith  n o r i t ,  and  by th e  a d d i t i o n  o f  a l c o h o l  p r e c i p i t ­
a t e d  i n  v a r i o u s  f r a c t i o n s  w hich  w ere c l a s s i f i e d  a c c o r d in g  to  
t h e i r  o p t i c a l  t o t a t o r y  pow er, t h e  f r a c t i o n s  whose r o t a t i o n s  
l a y  n e a r e s t  to  ea c h  o t h e r  b e i n g  mixed and t h e r e a f t e r  r e p r e -  
c i p i t a t e d .  In  t h i s  way, t h e  t o t a l  p r o d u c t  was s e p a r a t e d  
in to  two f r a c t i o n s ,  snow ing  [  i n  w a te r  t  6 0 .7  and 
+  2 9 .9  r e s p e c t i v e l y .  These s u b s t a n c e s  a r e  in d ex ed  a s  
D e x tr in e  2 and 3.
D e x t r in  2 ,  a f t e r  b e in g  d r i e d  a t  a b o u t  100-120*'0. i n  a  
vacuum was a  f i n e  w h i te  h y d r o s c o p ic  pow der, w hich  had  a  
v e ry  s l i g h t  r e d u c in g  r e a c t i o n  on y e h l i n g ' s  s o l u t i o n .
gQRmai.QfL.jai:. .t o
Three gram s o f  D e x t r in  2 w ere a c e t y l a t e d  in  e x a c t l y  th e  same 
manner a s  h a s  a l r e a d y  b e e n  d e s c r i b e d  i n  t h e  c a se  o f  D e x t r in  I .
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Tne y i e l d  o f  c ru d e  p r o d u c t  was 3 .8  g ram s , 6 .2  grams b e in g  
t h a t  t h e o r e t i c a l l y  p o s s i b l e .  The lo w n ess  ftf t h i s  y i e l d  
was due to  th e  s o l u b i l i t y  o f  tn e  a c e t a t e  i n  aqueous  a c e t i c  
a c i d ,  b u t  t h i s  was n o t  r e a l i s e d  u n t i l  a f t e r  tn e  e x p e r im e n ts  
on tn e  a c e t a t e  o f  D e x t r in  4 ,  wnion w i l l  be d e s c r i b e d  l a t e r .  
A c e ty l  d e t e r m i n a t i o n s  on  tn e  p r o d u c t  snowed -  CH^COOH -  
6 8 -7 2 ^  and t n i s  f i g u r e  was n o t  a f f e c t e d  by s e v e r a l  p u r i f i c ­
a t i o n s  f rom  a b s o l u t e  a l c o n o l  i n  tn e  manner a l r e a d y  d e s c r ib e d  
in  t n e  c a s e  o f  tn e  a c e t a t e  o f  D e x t r in  I .  T h is  was a f t e r ­
w ards Shown to  be  due t o  tn e  ii :d ep u n d en t a c t i o n  o f  tn e  c a u s t i c  
so d a  s o l u t i o n  on  tn e  d e x t r i n  a f t e r  r e g e n e r a t i o n  fro m  tn e  
a c e t a t e ,  b u t  a t  tn e  t im e  no d e x t r i n  was a v a i l a b l e  w i th  w nicn 
to  c a r r y  o u t a  c o n t r o l  e x p e r im e n t .
A f t e r  many p u r i f 1c u t io n s  tn e  s u b s ta n c e  was o b ta in e d  a s  
a  f i n e  w h i te  powder wnicii snowed [  oL] ^ In  aqueous  a l c o n o l  
-  i - 7 8 . 8  and M.P. -  1 25 -130 .
Found C -  5 0 .2 3  E -  6 .6 8 ^  CH^OOOH
— 6 6 .
T r i a c e t y l  D e x t r in  C -  5 0 .0 0  H -  6 .6 6 ^  CK«COCH
r e q u i r e s  16 8 r  3
-  62 .
I t  w i l l  be n o te d  t h a t  t n e  o p t i c a l  r o t a t o r y  pow er and a l s o  
tn e  p . p .  l i e  c l o s e  to  tn o s e  r e c o rd e d  In  th e  c a se  o f  a c e t y l ­
a t e d  D e x t r in  I .  and i t  seemed p o s s i b l e  t h a t  tn e  two s u b s ta n c e s  
m ight be  th e  same. The a c e t a t e  o f  D e x t r in  2 was t h e r e f o r e  
mixed w ith  some o f  tn e  a c e t a t e  o f  D e x t r i n  3 ,  w hich  a s  w i l l
6 /  X
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be Shown below  had a lm o s t  th e  same o p t i c a l  r o t a t i o n  and 
M .P . , t r e a t e d  w i th  c a u s t i c  soda  s o l u t i o n  i n  th e  u s u a l  
manner and th e  r e g e n e r a t e d  d e x t r i n  i s o l a t e d ,  when i t  p ro v e d  
to  have — 1-81.6  , th u s  showing c l e a r l y  t h a t  b o th
D e x t r in s  2 and 3 a r e  m ix tu re s  c o n t a i n i n g  a t  a n y r a t e  a  c e r t a i n  
amount o f  D e x t r in  I .
^  I t  showed loC]-p  i n  w a te r ,  ^ 0 . 7  j  f o r  c -  2
Pound C -  4 4 .6 4 ^  H -  6.12^4 ASh -  0 .3 2 7 ^ .
r e q u i r e s  C -  44 .4 4 ji  H -  6.17J&
The d e x t r i n  y i e l d e d  a  t r i a c e t a t e ,  b u t  th e  y i e l d  was p o o r ,
and th e  c ru d e  d e r i v a t i v e  red u ce d  P e h l in g * s  s o l u t i o n  f a i r l y
s t r o n g l y .  The confound i s  f u r t h e r  d e s c r ib e d  on  page 
o f  t h i s  T h e s i s .
coyygRaiQir op d i x t r i i t  2
About 0 .6  gram o f  th e  s u b s ta n c e  was p la c e d  i n  a  26 c c .  
g ra d u a te d  f l a s k ,  co v e re d  w i th  m e th y l  a l c o h o l ,  and h y d ro g en  
c h l o r i d e  p a s s e d  in  from  a  g e n e r a t o r  from  tim e to  tim e u n t i l  
th e  s u b s ta n c e  was i n  s o l u t i o n .  Under t h e s e  c o n d i t i o n s  th e  
s u b s ta n c e  s lo w ly  d i s s o l v e d .  When th e  s o l i d  p a s s e d  com­
p l e t e l y  in to  s o l u t i o n  th e  f l a s k  was f i l l e d  up  to  th e  mark w i th  
m ethyl a l c o h o l  and a n  i n i t i a l  r e a d i n g  th u s  o b t a i n e d .  The
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s o l u t i o n  was n e a te d  i n  a  s e a le d  tu b e  a t  100 C. and r e a d in g s  
t a k e n  u n t i l  th e  a c t i v i t y  became c o n s t a n t .  In  t h i s  way th e  
f o l lo w in g  r e a d in g s  were o b ta in e d :
I n i t i a l  y- 6 4 .0  ( c o r r e c t e d  f o r  change In  con­
c e n t r a t i o n  due to  c o n v e r s io n  
to  m e th y lg lu c o s ld e ) .
i  h o u r  .9
i  • 9 3 .9
1 » 8 4 .5
3 h o u rs  9 4 .8
Tne p ro d u c t  was th e n  i s o l a t e d  In  th e  cu s to m ary  m anner and 
th e  r o t a t i o n  o f  th e  c r y s t a l l i n e  compound t a k e n .  T h is  was 
found to  be -  -f-91.5® f o r  c -  1 .0 8 7 ^  In  m e th y l  a l c o h o l .
A f t e r  r e c r y 8 t a l l I s a t i o n  from  a b s o l u t e  a l c o h o l ,  th e  c r y s t a l s  
m e lted  a t  1 8 5 -1 6 0 ^ 0 . ,  (m ixed M. P. w ith  a u t h e n t i c  o l rm e th y l-  
g lu c o s ld e ,  166-166) and showed In  w a te r  - f  153.7®
f o r  c -  0 .6 5 3 6 . (The a c c e p te d  v a lu e  i s  f  1 6 7 .6 ) .  A 
z e i s e l  a s t l n a t l o n  on th e  r e s id u e  from  th e  e v a p o r a t i o n  o f  th e  
m other l i q u o r s  showed 01ÆE -  1 6 .6 ^ .  ®7%4^e 1 6 .9ÿ».
A second e x p e r im e n t was c a r r i e d  o u t .  I n t e r r u p t i n g  th e  
a c t i o n  o f  th e  a c id  m ethy l a l c o h o l  b e f o r e  e q u i l i b r i u m  betw een  
th e  p ro d u c ts  was a t t a i n e d .  A f t e r   ^ h o u r  a t  60 C. th e  s o l u t i o n  
Showed a  r o t a t i o n  o f  + 7 5 . 4 .  On I s o l a t i o n  and  r e c r y s t a l l ­
i s a t i o n  o f  the  p ro d u c t  from  a b s o l u t e  a l c o h o l  a  s m a l l  q u a n t i t y  
o f  c r y s t a l s  were o b ta in e d  h a v in g  M.P. 1 6 6 -1 6 8 ^0 . and mixed 
M.P. 1 6 5 -1 6 6 ^ 0 .,  and [oL]* in  W ater  16S.3® f o r  c -  0
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A z e i s e l  e s t l i c a t l o n  on tn e  p r o d u c t  gave QMS -  1 3 .6 ^ ,  
a  r e s u l t  which i s  c o n s i s t e n t  w i th  th e  p r e s e n c e  o f  2 0 . . 9  
o f  u n a l t e r e d  d e x t r i n .  I f  a l lo w a n c e  i s  made f o r  t h i s  
th e  r o t a t i o n  i s  r e c a l c u l a t e d ,  th e  v a l u e  becomes [  -
-  63 .4® . On t h i s  b a s i s ,  4 9 .8 ^  o f  ^ - m e t h y i g i u c o s i d e  was 
p r e s e n t ,  an  amount w hich i s  c o n s id e r a b ly  in  e x c e s s  o f  th e  
e q u i l i b r i u m  v a lu e  o f  2 3 ^ . The r e s u l t  p o i n t s  to  th e  id e a  
t h a t  th e  d e x t r i n  h a s  p r e s e rv e d  th e  c o n f i g u r a t i o n .
M K T A X M T lP il -Qg- msXMK. A .
1. gy th e  _s i l v e r  pjLid.e_ reac t_ lP n .
The b u lk  o f  th e  d e x t r i n  was m e th y la te d  by means o f  the 
metl%^l s u lp h a t e  r e a c t i o n ,  b u t  2_ were m e th y la te d  w i th  s i l v e r  
o x id e  and m ethy l io d id e  f o r  c o m p a ra t iv e  p u rp o s e s . Aqueous 
m e th y l a l c o h o l  was a t  f i r s t  u se d  a s  th e  e x t r a n e o u s  s o l v e n t ,  
many s u c c e s s iv e  m é th y la t io n s  b e in g  n e c e s s a r y  t o  r e n d e r  th e  
p r o d u c t  s o lu b l e  in  e t h y l  a c e t a t e .  A f t e r  t h i s  one f u r t h e r  
m é th y la t io n  gave a p r o d u c t  s o lu b l e  in  m e th y l  io d id e .  A f t e r  
one a l k y l a t i o n  in  m e th y l io d id e  s o l u t i o n  th e  p ro d u c t  was 
i s o l a t e d  and found to  have oilS -  38.45», [oC i n  c h l o r o ­
fo rm  -  -j' 60 .1  f o r  c -  1.5G65». I t  la  im p o r ta n t  to  n o te  
t h a t  t h i s  v a lu e  i s  a b o u t  10^ lo w er  th a n  a  p r o d u c t  o f  v e ry  
s i m i l a r  m cthoxyl c o n te n t  o b ta in e d  from  th e  m e th y l s u l p h a t e  
r e a c t i o n .  The tendency  o f  th e  s i l v e r  o x id e  r e a c t i o n  t o
( 101 )
a l t e r  th e  r o t a t i o n  o f  m e th y la te d  p o ly s a c c h a r id e s  h a s  b e e n  
O bserved  by o t h e r  w o rk e rs  i n  t h i s  f i e l d ,  a s  w e l l  a s  on o t h e r  
o c c a s io n s  In  th e  p r e s e n t  r e s e a r c h .  The r e s u l t  I n d i c a t e s  
t h a t  th e  r e a g e n t s  a f f e c t  th e  d e g re e  o f  p o l y m e r i s a t i o n  and  
r e n d e r s  t h e  s i l v e r  o x id e  r e a c t i o n  a n  u n s u i t a b l e  method f o r  
th e  m é t h y l a t i o n  o f  t h e s e  s u b s t a n c e s .  The p r o d u c t s  how ever 
a r e  a lw ays much c l e a n e r  th a n  th o s e  o b ta in e d  from  th e  m e th y l 
s u l p h a t e  r e a c t i o n .
2 .  M e ta v la t l o n  t>y aeftna o f  a e t to r l  s u l p h a t e .
Two p r e p a r a t i o n s  were c a r r i e d  o u t  by t h i s  m ethod , th e  same 
p r o p o r t i o n s  b e in g  u se d  In  b o th  c a s e s .  These were lO  g  o f  
D e x t r in  ^ t o  66 c c .  o f  4 0 ^  aqueous  c a u s t i c  soda  and 26 o o . 
o f  m e th y l  s u l p h a t e . The d e x t r i n  In  th e  f i r s t  m é t h y l a t i o n  
d i s s o l v e d  i n  10 c c .  o f  w a te r .  A f te rw a rd s  in  s u c c e e d in g  
r e a c t i o n s  a s  th e  p ro d u c t  became l e s s  s o l u b l e  In  w a te r .  In ­
c r e a s i n g  q u a n t i t i e s  o f  r e c t i f i e d  s p i r i t  w ere used  a s  s o l v e n t  
To t h e  d e x t r i n  s o l u t i o n ,  w hich  was m a in ta in e d  a t  a b o u t  
70 in  a  w a te r  b a t h ,  th e  m ethyl s u l p h a t e  and c a u s t i c  so d a  were 
ru n  in  s lo w ly  w i th  s t i r r i n g  o v e r  a  p e r io d  o f  t h r e e  h o u r s .
At th e  end o f  t h i s  tim e th e  te m p e ra tu r e  was r a i s e d  t o  loo 
f o r  a b o u t  a n  h o u r .  The s o l u t i o n  was th e n  j u s t  a c i d i f i e d  
w i th  c o n c e n t r a t e d  h y d r o c h l o r i c  a c i d ,  th e  e x c e s s  removed w i th  
s o l i d  sod ium  b i c a r b o n a t e ,  and th e  s o l u t i o n  co o led  and f i l t e r e d ,  
In  th e  l a t e r  s t a g e s  o f  th e  m é t h y la t i o n .  I t  was s u f f i c i e n t  t o
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wasn t n e  r e e i a u e ,  and  e x t r a c t  t n e  s o l u t i o n ,  w i tn  c n io ro fo rm ,  
b u t  In  tn e  e a r l i e r  s t a g e s  tn e  s o l u t i o n  naü to  be e v a p o ra te d  
to  d ry n e s s  and tn e  t o t a l  r e s i d u e  e x t r a c t e d  w i tn  n o t  r e c t i f i e d  
s p i r i t ,  o r  a b s o l u t e  a l c o n o l .  I n  t n i s  l a t t e r  c a s e  tn e  
s o l u t i o n ,  on c o n c e n t r a t i o n ,  was re a d y  f o r  f u r t n e r  m e tn y la t io n ,  
in  t h e  fo rm e r ,  tn e  c n io ro fo rm  bad to  be f i r s t  rem oved. In  
t n i s  m anner, a s  a l r e a d y  s t a t e d ,  two s e p a r a t e  q u a n t i t i e s  o f  
d e x t r i n  w ere m e tn y la te d .
In  tn e  f i r s t  p r e p a r a t i o n  10 g o f  d e x t r i n  g a v e ,  a f t e r  
t h r e e  m é th y la t io n s  8 -9  g .  o f  a  sy ru p y  p r o d u c t ,  snowing 
[ cLj^p i n  c n io ro fo rm  -  -\- 6 6 . 6  f o r  c -  3 .3 3 3 5 ^  , and 
h a v in g  OME -  39.65^. A f t e r  two f u r t h e r  m é th y la t io n s  tn e  
m etnoxyl c o n te n t  in c r e a s e d  to  4 1 .6 ^ .  A f t e r  a  f u r t h e r  t h r e e  
m é th y l a t i o n s ,  c a r r i e d  o u t  in  s u c c e s s io n  b u t  w i th o u t  i n t e r ­
m e d ia te  i s o l a t i o n  o f  th e  p r o d u c t ,  th e  m e tnoxy l c o n te n t  had  
r i s e n  to  4 3 .4 ^ .
in  m ethyl a lc o n o l  f o r  c -  1.3626/» -  4 -6 8 .7
[ oL ] ^  in  a ce to n e  f o r  c -  1.968)# -  f  7 0 .6
LoCJï? in  Chloroform fo r  C - 2 . 9 J »  - - f - 6 1 . 2
Found (1 )  J -  0 -  5 2 .8 8  H -  7 . 7 9 /
(2 )  C -  5 3 .0 6  H -  7 . 7 9 /
T r im e th y l  d e x t r i n  C9 H1 0 O5  r e q u i r e s  C -  5 2 .9 4  H -  7 . 8 4 /
The f i n a l  y i e l d  was 6 .1  g ram s, b u t  a  c o n s i d e r a b l e  amount o f  
th e  s u b s ta n c e  was u se d  in  th e  c o u r s e  o f  t e s t  e x p e r im e n ts  
c a r r i e d  o u t  d u r in g  tn e  m e t n y l a t l o n s .
L X
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In  tn e  second  p r e p a r a t i o n  8 g r a m  o f  d e x t r i n ,  a f t e r  
two m e tn y la t io n s  w i tn o u t  i n t e r m e d i a t e  i s o l a t i o n  o f  tn e  p r o ­
d u c t ,  f o l lo w e d  by  f o u r  m e tn y ia t io n s  o f  tn e  o r d i n a r y  ty p e ,  
gave 7 ,3  grams o f  a  p r o d u c t  w nicn  snowed L i n  c n io ro fo rm  
- f  6 9 .4  f o r  C -  1 .7 3 6 ,  and 0M2 -  4 1 .7 .
Tne f i n a l  p ro d u c t  was in  b o tn  c a s e s  a  r a t n e r  h y g r o s c o p ic  
g l a s s ,  b u t  n o t  s u f f i c i e n t l y  s o l i d  t o  be e a s i l y  powdered and 
d e a l t  W itn , a s  i n  tn e  c a se  o f  tn e  p r o d u c t  from D e x t r in  I ,
Tne m o le c u la r  w e ig h t d e te rm in e d  by  th e  h y g r o s c o p ic  method 
i n  b en zen e  s o l u t i o n  was found  t o  be  6 7 3 .4 .
T r im e th y l  t e t r a g lu c o s a m  r e q u i r e s  816.
on b o i l i n g  f o r  3 h o u r s  u n d e r  a  r e f l u x  c o n d e n s e r  w i th
m eth y l a l c o n o l ,  n e a r l y  s a t u r a t e d  w i th  h y d ro g e n  c h l o r i d e ,  a s
d e s c r ib e d  above i n  th e  ca se  o f  D e x t r i n  I ,  i t  was c o n v e r te d  
i n t o  a  m ix tu re  o f  m e t h y lg lu c o s id e s . T h is  r e a c t i o n  was 
c a r r i e d  o u t  on  more th a n  one o c c a s i o n ,  th e  v a l u e s  o b ta in e d  
f o r  t h e  f i n a l  r o t a t i o n  ( u n c o r r e c t e d ) ,  and  f o r  m e tn o x y l b e in g  
a s  f o l lo w s
In  a c i d  m e th y l  a l c o n o l  [ -  f* 1 1 4 .6  and -f- 1 1 6 .3 .
Three d e t e r m in a t io n s  gave OUE -  4 7 .0  - ,  4 6 .6 ,  and 4 6 .3  p e r
c e n t
These p r o d u c t s  were e a s i l y  d i s t i l l a b l e ,  y i e l d i n g  a  c o l o u r ­
l e s s  sy ru p  and l e a v in g  a  s m a l l  b l a c k  r e s i d u e  in  t n e  f l a s k .  
A f t e r  d i s t i l l a t i o n  tn e  v a lu e s  o b ta in e d  f o r  OME and [  oC]  ^ 
were a s  f o l l o w s : -
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In  w a te r  f o r  c -  I .3 0 l6 > i  [ oJ - f  1 0 0 .8  ouit; -  4 8 .0  
and  4 8 .7  p a r  o a n t .
Tne f i r s t  o f  tn e  above s u b s ta n c e s  was n y d r o ly s e d  by n  
means o f  4^  aq u eo u s  n y d r o c h lo r i c  a c id  a t  tn e  b o i l i n g  p o i n t ,  
t n e  f o l lo w in g  r e a d in g s  b e in g  o b t a i n e d : -
I n i t i a l  t 1 0 0 .8
i  n o u r  8 6 .3
Î  " f 8 1 . 0
I f  h o u r s  f G 9 .4
« f  G8 . 8
4 i  » f  G7.0
5 Î  * y-GG.7 C o r r e c te d  f o r  cnange in
o o n c e n t r a t l o n  d u r in g  h y d r o l y s i s .
The p ro d u c t  i s o l a t e d  from th e  above h y d r o l y s i s  c o n s i s t e d  o f  
a  v i s c o u s  sy ru p  wnion had a  m etnoxy l c o n te n t  o f  38.8ÿ@.
On e x t r a c t i o n  w i th  d ry  e t h e r  a b o u t t w o - t h i r d s  o f  th e  t o t a l  
p r o d u c t  p a s se d  in to  s o l u t i o n ,  tn e  r e m a in in g  t h i r d  r e f u s i n g  
to  d i s s o l v e .  T h is  l a t t e r  on e x t r a c t i o n  w i th  e t h y l  a c e t a t e ,  
o r  c h lo ro fo rm ,  o r  a c e to n e  a g a i n  l e f t  a  s m a l l  r e s i d u e ,  w hich  
was s o l u b l e  o n ly  in  a l c o h o l .  A t t e n t i o n  was now t r a n s f e r r e d  
t o  th e  p o r t i o n  s o l u b l e  in  e t h e r ,  w hich  in  t h e  m eantim e had
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p a r t l y  c r y G t a l l l u e d ;  t n i s  was e x t r a c t e d  as>ny l i m a  w i th  
b o i l i n g  p e t ro le u m  e t h e r .  On rem oval o f  th e  e o l v e u t ,  th e  
e x t r a c t  a e t  to  a  s o l i d  im ss o f  c r y s t a l s .
Found 0 - 6 0 . 7 6  H -  8 .1 5  p e r  c e n t .
T e t ram eth y 1 g lu c o s e  ^xo^so^e C -  5 0 .8 4  H -  8 .4 7
p e r  c e n t .
There was th u s  v e ry  l i t t l e  doub t t h a t  t h e s e  c r y s t a l s  con­
s i s t e d  o f  t e t r a m e th y 1  g lu c o s e .
A l l  f r a c t i o n s  were th e n  t r e a t e d  w i th  p h e n y lh y d ra z in e  in  
th e  u s u a l  m anner, b u t  in  no c a s e  co u ld  any t r a c e  o f  an  
ogazone be o b t a i n e d .  The f r a c t i o n  s o l u b l e  in  a c e to n e  showed 
no Change in  o p t i c a l  r o t a t o r y  power on s t a n d in g  f o r  s e v e r a l  
days in  a c e to n e  c o n t a in i n g  0 . 2 ^  o f  hy d ro g en  c h l o r i d e .
Each f r a c t i o n  was s e p a r a t e l y  t r e a t e d  w i th  lÿ» a c id  m e th y l  
a l c o h o l  i n  th e  u s u a l  m anner, and c o n v e r te d  i n t o  th e  c o r r e s ­
pond ing  m e th y l  g l u c o s i d e ,  and th e  m e th o x y l c o n t e n t  o f  ea ch  
d e te rm in e d .  These were i n  a s c e n d in g  o r d e r  o f  m ag n itu d e  
OME -  3 8 .2 .  4 4 .6 ,  and  6 3 .4  p e r  c e n t ,  r e s p e c t i v e l y .
I t  was th u s  e v i d e n t  t h a t  d i -  t r i -  t e t r a -  and  p o s s i b l y  mono- 
m e th y lg lu c o s e  were a l l  p r e s e n t  in  th e  h y d r o l y s i s  p r o d u c t ,  
thougli none o f  them co u ld  be i s o l a t e d  i n  a  s t a t e  o f  p u r i t y .
The t r i m e t h y l  g lu c o s e  on m é th y la t io n  fo l lo w e d  by h y d ro ­
l y s i s  g iv e s  a n  80^  y i e l d  o f  norm al t e  tram e th y  1  g lu c o s e .  
Showing on i s o l a t i o n  -  8 3 .4  f o r  c -  0 .5 4 2 ^ ,  w hich
i s  a b o u t  th e  u s u a l  e q u i l i b r iu m  v a l u e ,  th u s  p r o v in g  t h a t  p a r t
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o f  th e s e  d e x t r i n s  i s  o f  th e  n o r m l , o r  h u t y l e n e - o x id e  
t y p e .  I t  m y  f u r t h e r  be m en tioned  a t  t h i s  p o i n t  t h a t  th e  
t e t r a  m ethy l g lu c o s e  found In  th e  h y d r o l y s i s  p r o d u c t  i s  
a c t u a l l y  a  t r u e  p ro d u c t  o f  h y d r o l y s i s ,  and n o t  a d v e n t i t i o u s ,  
owing to  d e g r a d a t i o n  d u r in g  m é t h y l a t i o n  o r  o t h e r  c a u s e s ,  
s in c e  I f  th e  m e th y la te d  d e x t r i n  i s  e x t r a c t e d  r e p e a t e d l y  w i th  
b o i l i n g  p e t ro le u m  e t h e r ,  and a  z e i s e l  e s t l n a t l o n  c a r r i e d  o u t  
on th e  e x t r a c t ,  th e  m ethoxy l c o n t e n t  I s  found  to  be 4 1 .8 ^  a s  
a g a i n s t  4 i . d ^  f o r  th e  m e th y la te d  d e x t r i n  I t s e l f .  T h is  I s  
f u r t h e r  b o rn e  o u t  by th e  f a c t  t h a t ,  I f  th e  metJriylared d e x t r i n  
I s  s u b m i t te d  to  d i s t i l l a t i o n  a t  a b o u t  2 0 0 * ,  u n d e r  a  vacuum 
o f  0 . 2  mm. v e ry  l i t t l e  d i s t i l s ,  and th e  m e th o x y l c o n te n t  o f  
t h e  d i s t i l l a t e  i s  o f  th e  same o r d e r  a s  t h a t  o f  th e  u n d 1 s t  1 1 le d  
m a t e r i a l .
( 10 7 ) 
gBSPAKATlQl? 0? m x m u i  3.
D e x t r in  3 was obL&Ined a s  a l r e a d y  d e s c r ib e d ,  and was wnen 
d ry  a y e l lo w  e x t re m e ly  b y g ro s o o p lc  powder wnion p a r t e d  
s lo w ly  w itn  tn e  l a s t  t r a c e s  o f  w a te r  o n ly  a t  about.-, iso ^^  In 
a vacuum. I t  nad a  s l i g h t l y  g r e a t e r  r e d u c in g  a c t i o n  on 
y e n i l n g ' s  s o l u t i o n  tn a n  D e x t r in  n ,  c o n ta in e d  0.644yé o f  a s n ,  
m e lte d  125 -140  , and gave on a n a l y s i s ,
C -  4 5 .2 4  H -  6.08/3
V l 0 ^ 5  0 -  4 4 .4 4  H -  6 .1 7 ^
The n ig n  c a rb o n  was a lm o s t  c e r t a i n l y  due t o  tn e  c o l o u r in g
m a t t e r .  The d e x t r i n  y i e l d s  a  t r i a c e t a t e  w nicn  seems to  be
v e r y  s i m i l a r  to  t n a t  g iv e n  by D e x t r in  2 ,  and a b o u t  w nicn tn e  
same rem arks  a p p ly .
CONVmeiON of DSITRII 3 to THg AOSTATS.
T hree  gram s were a c e t y l a t e d  In  th e  u s u a l  m anner, 3 .6  grams 
o f  p r o d u c t  b e in g  o b t a in e d .  T his  was p u t  th ro u g h  e x a c t l y  
t n e  same s e r i e s  o f  p u r i f i c a t i o n s  as  in  th e  c a s e  o f  th e  
a c e t a t e  o f  D e x t r in  2 and f o r  th e  same r e a s o n s .  a s  f i n a l l y  
i s o l a t e d  I t  c o n s i s t e d  o f  a  w h i te  powder s o l u b l e  I n  aq u eo u s  
a l c o n o l ,  c o ld  a b s o l u t e  a l c o h o l ,  c h lo ro fo rm ,  a c e to n e ,  and 
b en z en e , aiid i n s o l u b l e  in  a l l  o t h e r  s o l v e n t s .  I t  snowed
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l a  aqueous a l c o n o l  - - ( -7 4 .2  and M.P. -  130-140 .
Mixed th e  A c e ta te  from  D e x t r in  2 ,  M.P. -  127-137 .
Pound C -  6 0 .0 7  H -  5 .1 6 ^ .  CHgCOOH -  6 9 .4  and 6 6 .3 ^  
T r l a c e t y l  d e x t r i n  C^gH^^gOg r e q u i r e s  c -  6 0 .0 0  H -  6 . 6 6 ^ .
CH3 COQH -  6 2 . 6 ) 0  .
As a l r e a d y  s t a t e d  I t  y i e l d e d ,  wnen mixed w i tn  tn e  a c e t a t e  
fro m  D e x t r in  2 ,  a n  a lm o s t  p u re  sam ple  o f  D e x t r in  I on 
a l k a l I n e  H y d r o ly s i s .
COMVmaiOM op DÆXIBIM 3  M m ,.M ïm g L.tfg.Q.81DÆ.»
T n is  e x p e r im e n t  was c a r r i e d  o u t  In  e x a c t l y  tn e  same manner 
a s  I n  tn e  ca se  o f  D e x t r in  2 .  i n  tn e  f i r s t  e x p e r im e n t ,  
w n icn  was c a r r i e d  to  e q u i l i b r i u m ,  tn e  r o t a t i o n  cnanged from  
-h 4 7 .8 ^  t o  +  88.1^ a f t e r  3 n o u r s  • t r e a tm e n t  tn e  te m p e ra tu re  
b e in g  s lo w ly  r a i s e d  from  60 t o  loo 'l On i s o l a t i o n  tn e  p r o ­
d u c t  gave  OMK -  1 6 .3 ^  and -[ '92.9 i n  m e tn y l a l c o n o l
f o r  c -  0 .9766;^. On r e c r y s t a l l I s a t l o n  from  a b s o l u t e  a l c o n o l  
t n e  p r o d u c t  m e lte d  a t  1 6 5 -1 6 6 . m ixed M.P. 166-166%) and 
g a v e  [ oL] ÿ, In  w a te r  -  +  1 6 4 .2  f o r  c -  2 .6 ^ .
In  tn e  second e x p e r im e n t  t n e  s o l u t i o n  in  a c id  m etnyl 
a l c o n o l  was h e a te d  f o r  f  n o u r  a t  60 . On I s o l a t i o n ,  t h e  
p r o d u c t  snowed 4 -8 9 .7  f o r  c -  l . 0328y^, and OME -
1 1 .9 ^ ,  w nicn  snows tn e  p r e s e n c e  o f  2 4 . 8 5  ^ unchanged  d e x t r i n .  
A llo w in g  f o r  t h i s ,  th e  s p e c i f i c  r o t a t i o n  becomes 4- 8 8 .2 ,
u
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c o r r e s p o n d irig to  37.7)* o f  me tb y I g iu o o s  i d e . Tims t n i s  
d e x t r i n  a l s o  p r e s e r v e s  tn e  ^  *-conf I g u r a t i o n .  I t  w i l l  be 
o b se rv e d  t h a t  in  tn e  c a s e s  o f  D e x t r in s  z and  3 tn e  s p e c i f i c  
r o t a t i o n s  o f  ^ -e i .S '^ a n d  9 2 . 9 T o b ta in e d  r e s p e c t i v e l y  f o r  
t n e  e q u i l i b r i u m  v a i n e s . a r e  c o n s i d e r a b l y  lo w e r  t n a n  tn e  
s p e c i f i c  r o t a t i o n  o f  -j' 1 0 6 -1 0 9 . wnion i s  u s u a l l y  found  to  
r e p r e s e n t  t n e  end p o i n t . i n  s i m i l a r  r e a c t i o n s .  T h is  d i f f e r ­
ence  may be  due t o  tn e  c o n c e n t r a t i o n  o f  %cid u sed  in  th e s e  
e x p e r im e n ts  b e in g  somewnat n i g n e r  tn a n  t h a t  u s u a l l y  em p lo y ed . 
To t e s t  t n i s  p o i n t ,  a b la n k  e x p e r im e n t  was c a r r i e d  o u t ,  u n d e r  
a p p r o x im a te ly  tn e  same c o n d i t i o n s ,  o n  oC rxaetnylg lucosida 
I t s e l f .
A f t e r  n e s t i n g  a t  loo*® f o r  e n o u r s ,  tn e  s p e c i f i c  
r o t a t i o n  f e l l  from -f  1 6 6 .7 ^ to  -  -(-97.3° and a f t e r  a  f u r t h e r  
6  h o u rs  r o s e  to  ' f  1 0 0 .8 ^ .  These f i g u r e s  a r e  n e a r e r  to  
tn o s e  O b ta ined  in  th e  two l& s t  e x p e r im e n ts  t h a n  to  tn e  u s u a l
v a lu e  o f  -f  108 to  4 - 109^.
AS i n  tn e  c a se  o f  D e x t r in  2 t h i s  was m e th y la te d  on  two
o c c a s io n s  i n  e x a c t l y  th e  same m anner. I n  tn e  f i r s t  e x p e r i ­
ment 10 grams o f  D e x t r in  3 were m e th y la te d  t h r e e  t im e s .  The 
y i e l d  was 8 - 8  grams o f  a  v i s c o u s  sy ru p  snow ing [ i n  c h l o r o ­
fo rm  -  f  4 8 .0  f o r  c -  2 .1 2 ^  , and o m  -  3 4 .0  and 3 6 . 9>^
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a c c o r d in g  to  two d e t e r m i n â t lo n a .  A f t e r  two mere m e tn y la t lo n s  
0 M£ r o s e  t o  4 0 .8 ^ ,  and a f t e r  a  f u r t h e r  f o u r  m e tn y la t io i j s  
w i th o u t  i n t e r m e d ia t e  i s o l a t i o n ,  to  4 2 ,
The p r o d u c t  showed 6 3 .6  f o r  o -  & .1036^ i n  c h lo ro fo rm .
• 6 2 .6  f o r  c -  1.763)» i n  m ethy l a l c o h o l
*» 6 6 .4  f o r  c -  2.0465^ In  a c e to n e ,
end gave  on a n a l y s i s  (1 )  0 -  6 2 .9 2  H -  ( l e s t )  OME -  4Z.Z^
( 2 ) C -  6 2 .7 3  H -  7 .6 0 ^
T r im e th y l  d e x t r i n
CgHigOg r e q u i r e s  c -  62 .94  H -  7.04)6.
i n  t h e  second  e x p e r im e n t ,  a f t e r  two c o n t in u o u s  and f o u r  
o r d i n a r y  m e tn y la t lo n s ,  10 grams o f  d e x t r i n  gave 6 .3  grams o f  
p r o d u c t  Showing [o L ]^ ln  c h lo ro fo rm  --J-40i.4 and OME -  41.0)6.
TWO grams were a l s o  m e th y la te d  by  s i l v e r  o x id e  and m ethy l
i o d i d e ,  and behaved  i n  e x a c t l y  t h e  same way a s  D e x t r in  2 .
on t h i s  o c c a s io n  how ever l ïie  m a t e r i a l  was g iv e n  two me th y  1 -  
a t i o n s  i n  m e thy l i o d id e .  The p r o d u c t  w hich  c o n s i s t e d  o f  a
v i s c o u s  s y ru p  showed [ o L ] ^ i n  c h lo r o f o rm ,  -  i - 3 6 . 3  f o r  
0  -  2.0413)6, and gave OME -  40.6)b. The f i n a l  p r o d u c t  was 
s o l u b l e  i n  a l l  s o l v e n t s  e x c e p t  h o t  w a t e r ,  and p a r t i a l l y  
s o l u b l e  i n  c o ld  w a te r  and h o t  p e t r o le u m  e t h e r .  The 
m o le c u la r  w e ig h t was d e te rm in e d  by  t h e  c ry o s c o p Ic  method 
i n  b e n z e n e .
ro u n d  6 9 4 .6 .
T rln ifttliy l t n g l u c o a a n  (CgHigC^g r e q u i r e s  6 1 3 .
( i l l  )
The s u h s ta n c e  was found  to  he d i s t i l l a h i e ,  a h o u t  h a l f  d i s ­
t i l l i n g  a t  1 8 o -a o d )o .6  mm, and c o n s i s t i n g  o f  a  f a i r l y  m o b ile  
y e l lo w  sy ru p  snow ing Hjj = 1 ,4 7 7 0  and i n  c h lo ro fo rm
-  i- 8 3 .8 .  Two m ethoxy l e s t i m a t i o n s  w ere c a r r i e d  o u t  g iv in g  
CMS - 4 8 . 7  and 4 4 .7 ^  r e s p e c t i v e l y .  T here  i s  no douh t t h a t  
t h i s  s u b s ta n c e  i s  t h e  same a s  t h a t  d e s c r ib e d  l a t e r  a s  h e x a -  
m ethy l d i g l u c o s a n ,  b u t  th e  low ness o f  t h e  s p e c i f i c  r o t a t i o n  
o f  th e  compound snows th e  p r e s e n c e  o f  a  s m a l l  q u a n t i t y  o f  
t r i m e t h y l  g lu c o s a n ,  s i n c e  h cx am eth y l d ig lu c o s a n  h a s  
in  C h lo ro fo rm  -  ^ 4 6 . 6 .
The confound was h y d ro ly s e d  by means o f  s t r o n g  a c i d  m e tn y l  
a l c o h o l  i n  tn e  manner w hich  has  a l r e a d y  b een  d e s c r i b e d .
T h is  r e a c t i o n  was c a r r i e d  o u t  on s e v e r a l  o c c a s i o n s ,  th e  v a l u e s  
o b ta in e d  f o r  t h e  e q u i l i b r i u m  r o t a t i o n s  o f  t h e  r e a c t i o n  s o l ­
u t i o n s  ( u n c o r r e c t e d ) ,  b e in g  a s  f o l l o w s : -  i g g .g  and 
+  1 0 a .0 , While a  metnoxyl d e t e r m i n a t i o n  on  tn e  u n d i s t i l l e d  
p ro d u c t  gave omk -  4 7 .6 ^ .
on d i s t i l l a t i o n  tn e  p ro d u c t  b o lleO  o v e r  a  w ide ran g e  o f  
te m p e r a tu r e  b u t  n e a r l y  th e  w hole q u a n t i t y  p a s s e d  o v e r ,  l e a v i n g  
o n ly  a  v e ry  sm a ll  u n d i s t i l l a b l e  r e s id u e  in  th e  f l a s k . The
d i s t i l l a t e  was th e n  h y d ro ly s e d  by b o i l i n g  w i th  4 ^  aqueous 
h y d r o c h lo r i c  a c i d ,  th e  fo l lo w in g  changes in  o p t i c a l  r o t a t i o n  
b e in g  o b se rv e d
u
( l i a  )
I n i t i a l  1 0 1 .6
i  iaour l o a . 4
i  " 8 4 .2
1 • 6 7 .3
2 t ioura  75.7
4 n o u r s  20 m in u te s  71. G
7 h o u rs  20 m in u te s  71. o u n o o r r e c te d .
= t  - b i p s
The p r o d u c t  a p p e a r s  s i m i l a r  to  t n a t  o n ta ln e d  from  D e x t r in  2 ,  
and behaved  i n  a  s i m i l a r  m anner.
On e x t r a c t i o n  witn d ry  e t h e r  th e  b u lk  o f  th e  p r o d u c t  
p a s se d  i n t o  s o l u t i o n ,  l e a v in g  a  r e s i d u e  c o n s i s t i n g  o f  a  s t i f f  
s y r u p .  On e x t r a c t i o n  w ith  a c e t o n e ,  th e  l a t t e r  n e a r l y  a l l  
d i s s o l v e d ,  l e a v in g  a  m inu te  r e s i d u e  s o l u b l e  o n ly  i n  a l c o h o l .
On e x t r a c t i o n  w i th  b o i l i n g  p e t ro le u m  e t h e r ,  th e  e t h e r e a l  
e x t r a c t  o f  th e  h y d r o l y s i s  p r o d u c t  gave a  c e r t a i n  am ount o f  
a  c r y s t a l l i n e  s u b s t a n c e ,  which was mixed w i th  th e  s i m i l a r  
p ro d u c t  o b ta in e d  in  th e  same way from  tn e  h y d r o l y s i s  o f  
m e th y la te d  D e x t r in  2 . ,  and p ro v e d ,  a s  h a s  a l r e a d y  b e e n  shown, 
to  be t e t r a m e th y 1  g lu c o s e .
A l l  t h e s e  f r a c t i o n s  were s e p a r a t e l y  t r e a t e d  w i th  p h e n y l -  
h y d ra z in e  in  th e  u s u a l  m anner, bu t th e y  a l l  e n t i r e l y  f a i l e d  
to  y i e l d  any  t r a c e  o f  a n  o s a z o n e .  The p o r t i o n  s o l u b l e  i n  
e t h e r  c o n s i s t e d ,  in  a l l  p r o b a b i l i t y ,  c h i e f l y  o f  t r i m e t h y l  
g lu c o s e  th o u g h  a  m ethoxy l d e t e r m i n a t i o n  was n o t  c a r r i e d  o u t  
i n  t h i s  c a se  .
( 113 ) t /
The p o r t i o n  s o l u b l e  in  a c e to n e  c o n s i s t e d  f o r  t h e  most 
p a r t  o f  d im e th y l  g lu o o s e  s i n c e  i t  showed OUS -  3 3 .6 ^ .  An 
a t t e m p t  t o  p u r i f y  t h i s  s u b s ta n c e  by d i s s o l v i n g  i n  c h lo ro f o rm  
and p r e c i p i t a t i n g  w i th  e t h e r  was u n s u c c e s s f u l  a s  t h e  p r o d u c t  
Showed 0M£ -  3 3 .4 ^ .  Ho Change i n  o p t i c a l  r o t a t o r y  power 
was O bserved  wnen th e  p r o d u c t  was p r e s e r v e d  f o r  s e v e r a l  d a y s  
in  a c e to n e  s o l u t i o n  c o n t a i n i n g  o f  h y d ro g e n  c h l o r i d e ,  
n o th in g  f u r t h e r  was done w i th  th e s e  p r o d u c t s .
I n  o r d e r  t o  a s c e r t a i n  i f  th e  d e x t r i n s  h e r e  d e s c r ib e d  
s t i l l  b e lo n g e d  t o  th e  b u ty le n e  s e r i e s ,  a  m ix tu re  o f  th e  
h y d r o l y s i s  p ro d u c ts  o f  D e x t r in s  l  a n l  2 was co n q p le te ly  
m e th y la te d  by  means o f  s i l v e r  o x id e  and m e th y l i o d id e ,  a f t e r  
a  p r e v io u s  e x t r a c t i o n  w i th  b o i l i n g  p e t ro le u m  e t h e r ,  i n  o r d e r  
to  remove a l l  t e t r a m e th y 1  g lu c o s e  a l r e a d y  p r e s e n t ,  i n  th e  
manner w h ich  h a s  a l r e a d y  b e e n  d e s c r ib e d  in  c o n n e c t io n  w ith  
t h e  h y d r o l y s i s  p r o d u c t s  o f  m e th y la te d  D e x t r in  2 .
A f t e r  t h r e e  t r e a tm e n t s  w i th  th e  m e th y la t in g  a g e n t s ,  
fo l lo w e d  by d i s t i l l a t i o n ,  1 .4 2 6 6  grams o f  th e  m ix tu re  gave 
1 .1 2 8 4  grams o f  d i s t i l l a t e .  T his  d i s p l a y e d  -  1 .4 4 6 2  and 
a  m e th o jy l  d e t e r m i n a t i o n  gave  QMS -  6 0 .0 ^ .  P en ta m e th y l  
g lu c o s e  r e q u i r e s  0 M£ -  6 2 .0 ^ .
In  o r d e r  to  t e s t  f o r  th e  p r e s e n c e  o f  s u g a r ,  a  s m a l l
q u a n t i t y  o f  th e  s u b s ta n c e  was h e a te d  a t  60° f o r  h a l f  an  h o u r  
J L - .
w ith  1 0 0  aqueous  h y d r o c h l o r i c  a c i d ,  th e  r e a c t i o n  b e in g
( 114  )
f o l lowed p o l a r i m e t r l c a l l y .  The aheenoe  o f  s u g a r  was
i n d i c a t e d  by tn e  f a c t  t n a t  tn e  s o l u t i o n  snowed p r a c t i c a l l y  
no cnange in  o p t i c a l  r c t a t o i y  pow er, tn e  s p e c i f i c  r o t a t i o n  
o n ly  a l t e r i n g  from  9 4 .5  to  9 0 .6  , a  onaiige o f  o n ly  0 .0 6  i n W ?  
Tne re m a in d e r  o f  tn e  s u b s ta n c e  was h y d ro ly s e d  by b o i l i n g  
f o r  n a i f  a n  n o u r  w i tn  aq u eo u s  n y d r o c n l o r i c  a c i d ,  and 
i s o l a t e d  in  tn e  u s u a l  m anner, a  y i e l d  a æ u n t in g  to  6 3 .5 ^  
o f  t n a t  t h e o r e t i c a l l y  p o s s i b l e  b e in g  o b t a i n e d .
The p ro d u c t  on I s o l a t i o n  snowed i n  w a te r  -  0 3 .4 ,
tn e  u s u a l  e q u i l i b r i u m  v a lu e  f o r  t e  tram e th y  1  g lu c o s e  i n  t h i s  
s o l v e n t  b e in g  -  8 3 .3 .  The re m a in d e r  o f  th e  p r o d u c t  a f t e r
t i l i n g ,  was r e c r y s t a l l i s e d  once from  p e t ro le u m  e t h e r ,  wnen 
i t  gave  M.P. -  64-90'^. on b e in g  mixed w ith  a  sam ple o f  
t e t r a m e t n y l  g lu c o s e  h a v in g  M.P. 65-80®, th e  mixed M.P. was 
88-90®.
The d e x t r i n s  i n  q u e s t i o n  b e lo n g  t h e r e f o r e  to  tn e  
b u ty le n e  o x id e  ty p e .
( 115 )
AS n a s  a l r e a d y  b e e n  m entioned  In  tn e  Tne o r e t  l e a l  % r t , th e  
r e s u l t s  d e s c r i b e d  above p o in te d  s t r o n g l y  t o  tn e  p o s s i b i l i t y  
t n a t  a l l  t n e  d e x t r i n e  so f a r  d e s c r i b e d ,  y i e l d  on m e tn y la t i o n  
fo l lo w e d  by n y d r o ly s  i s  tn e  sairte o r  a t  a n y r a t e  a  s i m i l a r  
m ix tu re  o f  m e tn y la te d  g lu c o s e s .  Tne r e s u l t s  a r e  compared 
in  tn e  f o l l o w in g  t a b l e : -
SlMULTAir£OUS HYDR01Y8I3 AKD 0 QSmiSQAT: IQS WITH 
ILSTHYL ALCOHOL.
Dex t r i n  I . D e x t r in  s .  D e x t r in  3 .
r i n a l  v a lu e  o f  f  8 7 .6  -1-114.6» f  1 1 6 .3  - M O e . 8
M etnoxyl c o n te n t  
o f  mixed g l u o o s -
id e s  4 5 .8  4 7 .0 ,  46 .8»  4 8 .3  4 7 .6  p e r  c e n t
M etnoxyl c o n te n t
a f t e r  d i s t i l l a t i o n  6 0 .4  4 9 .6  » 4 8 .7  —
HYDROLYSIS OF MIXED GLUCOSIDES BY AQUEOUS ACIDu.
I n i t i a l  v a lu e  Of 4- 9 4 .8  4 - io o .9  4 -101 .6
F i n a l  v a lu e  o f  7 3 .7  7 0 .9  %&.5 7/*S"
M etnoxyl c o n te n t
o f  mixed s u g a r s  3 8 .6  3 8 .9  p e r  c e n t .
( 116 )
F o r  tn e  s a k e  o f  oonqparleon tn e  f o i  low la g  t a b l e  snows tn e  
same r e s u l t s  i n  tn e  o a se  o f  n ex a m e tn y l d ig lu c o s a n  and tn e  
u n d i s t i l l a b i e  r e s i d u e : -
SXMULTÀNFOUS HYIAOLYÔIS AKS COMDmSATIOff 
WITH METHYL ALCOHOL.
M e tn y la te d D ig lu c o sa n , .  B eM A m -
F i n a l  v a lu e  o f  1 1 1 .8  i ' l l . 7 .6
M etnoxyl c o n te n t  
o f  mixed g lu c o s ­
id e s  4 6 .1  p e r  c e n t
M etnoxyl c o n te n t
a f t e r  d i s t i l l a t i o n  4 8 .6  6 1 .1  " "
HYDROLYSIS OF MIXED GLUCOSIDES BY A (RUFOUS
ACID.
I n i t i a l  v a lu e  o f  4 8 .3  8 8 .7
F i n a l  v a lu e  o f  i - 7 6 . 8  i - 7 4 .6
M etnoxyl c o n te n t  4 0 .8
o f  mixed s u g a r s  4 0 .7  p e r  c e n t .
A l l  tn e  f i n a l  v a lu e s  f o r  [cL] ^  a r e  c o r r e c t e d  f o r  cnange in  
c o n c e n t r a t i o n .
I t  was a l s o  e v i d e n t  t n a t  f o r  th e  p r o p e r  s tu d y  o f  sucn  a  
m ix tu r e ,  a  l a r g e  q u a n t i t y  o f  tn e  n y d r o l y s i s  p r o d u c t  would 
u l t i m a t e l y  be r e q u i r e d .  F o r  t n i s  p u rp o se  i t  was d e c id e d  to  
p r e p a r e  a  l a r g e  q u a n t i t y  o f  tn e  d e x t r i n ,  by w ork ing  on a
( 117 ) [ /
l a r g e r  s c a l e  t h a n  h e r e t o f o r e ,  and a l s o  to  a v o id  a l l  f r a c t i o n ­
a t i o n  and p u r i f i c a t i o n  o f  th e  d e x t r i n  i t s e l f ,  t h e s e  o p e r a t i o n s  
b e in g  a lw a y s  a t t e n d e d  w i th  v e ry  s e r i o u s  l o s s  o f  m a t e r i a l .
The p ro d u c t  so p r e p a r e d  w i l l  be d e s ig n a t e d  a s  D e x t r i n  4 .
.Qg
The p r o c e s s  o f  p o l y m r i s i n g  g lu c o s a n  was c o n d u c te d  in  th e  
manner a l r e a d y  d e s c r i b e d ,  w i th  th e  e x c e p t io n  t h a t  t h i r t y  
grains o f  g lu c o s a n  were t r e a t e d  a t  one t im e .  The method o f  
w orking up the  p r o d u c t  was how ever s l i g h t l y  m o d if ie d .
AS so o n  a s  th e  f l a s k  i n  w hich th e  p o l y m e r i s a t i o n  was con­
d u c te d  had co o led  th e  c o n t e n t s  were e x t r a c t e d  w i th  b o i l i n g  
r e c t i f i e d  s p i r i t .  T h is  t r e a tm e n t  removed a l l  unchanged  
g lu c o s a n  and th e  b u lk  o f  th e  d e x t r in ,^  o f  low m o le c u la r  w e ig h t ,  
l e a v in g  th e  p r o d u c t  o f  h ig h  m o le c u la r  w eig h t u n to u c h e d .  The 
r e c t i f i e d  s p i r i t  on c o o l in g  d e p o s i t e d  a  f u r t h e r  c o n s id e r a b l e  
q u a n t i t y  o f  d e x t r i n  fro m  w hich i t  was a g a i n  d e c a n t e d . A 
f u r t h e r  q u a n t i t y  was o b ta in e d  by e v a p o r a t i n g  t h i s  s o l u t i o n  
and a g a i n  e x t r a c t i n g  th e  r e s i d u e  w i th  a  s m a l l e r  q u a n t i t y  o f  
r e c t i f i e d  s p i r i t .  Doth th e  p o r t i o n s  s o l u b l e  and i n s o l u b l e  
i n  a l c o h o l  were th e n  s e p a r a t e l y  d i s s o l v e d  i n  th e  l e a s t  p o s s i b l e  
q u a n t i t y  o f  w a te r  and a  few grams o f  e a c h  (5  gram s o f  F r a c . l ,
1 0  grams o f  ? r a c . 2 ) i s o l a t e d  by e v a p o r a t i n g  th e  aq u eo u s  
s o l u t i o n  i n  a  w ide tu b e  a t  100* i n  a  vacuum. In  t h i s  manner
( ue ) y
th e  p ro d u c t  was in  b o th  c a se s  o b ta in e d  a s  a  f r i a b l e  g la s s  
Which co u ld  be e a s i l y  d e tach e d  and i s o l a t e d .
The b u lk  o f  th e  p ro d u c t  was however n e v e r  i s o l a t e d  from 
aqueous s o l u t i o n ,  b u t  was m e th y la te d  d i r e c t l y ,  a s  w i l l  be 
d e s c r ib e d  below. on i s o l a t i o n  F r a c t io n  1 . showed 
in  w a te r  -  -f-73 .6  and F r a c t io n  a showed [  f  18 .1  .
Ho a n a ly s e s  were c a r r i e d  ou t on th e  p ro d u c t ,  which was v e ry  
d a rk ,  e s p e c i a l l y  F r a c t i o n  1.
I n  view o f  the  u n s a t i s f a c t o r y  r e s u l t s  o b ta in e d  in  con­
n e c t i o n  With th e  a c e t a t e s  o f  D ex tr in e  Z and 3 and a l s o  the  
o b s c u r i t y  su rro u n d in g  th e  p ro d u c t  from th e  a c t i o n  o f  1 ^  
a c id  m ethyl a lc o h o l  on the  a c e t a t e  o f  D e x tr in  1 , i t  seemed 
d e s i r a b l e  to  p re p a re  a  s u b s t a n t i a l  q u a n t i ty  o f  th e  a c e t a t e  
o f  D e x tr in  4 in  o r d e r  to  i n v e s t i g a t e  th e s e  p o i n t s .
F o r  t h i s  purpose l o  grams o f  th e  d e x t r i n  (made up o f  
3 grams o f  F r a c t io n  1 and 7 grams o f  F r a c t i o n  2) were a c e t y l -  
a t e d  in  th e  manner a l r e a d y  d e s c r ib e d .  The r e a c t i o n  s o l u t i o n  
was poured in to  w a te r ,  th e  l i q u i d  d e c a n te d ,  and th e  s t i c k y  
p r e c i p i t a t e  washed w ith  w a te r  u n t i l  n e u t r a l . These wash­
in g s  were thrown away, though i t  was a f te r w a r d s  found th a t  
th e y  must have co n ta in e d  ab o u t f o u r  grams o f  p r o d u c t .  The 
p r o d u c t ,  which was f i r s t  p r e c i p i t a t e d  a s  a  v i s c o u s  mass, was
( l i w  ) ^
O btained  In  a  s u i t a b l e  p b y s ic a l  c o n d i t io n  by d i s s o l v i n g  in  
a c e to n e  and p r e c i p i t a t i n g  w i th  w a te r ,  u n d e r  which c o n d i t io n s
I t  s e p a ra te d  as  a  f i l t e r a b l e  powder. In  t h i s  way y .b  grams
o f  p ro d u c t  were o b ta in e d ,  which w i l l  i n  f u t u r e  be r e f e r r e d
to  as A c e ta te  1 . A f u r t h e r  2 .6  grams (A c e ta te  were 
O btained  by th e  e v a p o ra t io n  o f  th e  aqueous a c e to n e  f i l t r a t e  
from  th e  above . A s t i l l  f u r t h e r  q u a n t i t y  o f  th e  s u b s ta n c e
II' 5 ^ ( Ac e t a t e  3)  c o n s i s t i n g  o f  2 .4  grams were o b ta in e d  by n e u t r a l ­
i s i n g  th e  w a te r  in to  w hich th e  a c é t y l a t i o n  m ix tu re  had o r i g i n ­
a l l y  been  p o u red , t a k in g  to  d ry n e ss  in  a  vacuum and e x t r a c t i n g  
th e  r e s id u e  w i th  c h lo ro fo rm .
A c e ta te  2 on s o l u t i o n  In h o t a l c o h o l  fo llo w ed  by c o o l in g  
came down a s  a  d a rk  and s t i c k y  mass which showed [c jL ]^  In  
aqueous a l c o h o l  -  -f-78 .2 , OH3 COOK “ 62.25^. C a lc u la te d
f o r  a  d e x t r i n  t r i a c e t a t e  OigHigOg CH3 OOOH -  6 2 .6 ^ .  M. P. -  
110-116? Mixed w ith  th e  a c e t a t e  from D e x tr in e  2  and 3 
M.P. -  117-126. (T here  i s  th u s  l i t t l e  d oub t t h a t  A c e ta te  2 
r e p r e s e n t s  an  in ju r e  specim en o f  th e  a c e t a t e  o f  D e x t r in  X. 
A c e ta te  1 c o n s i s te d  o f  a  d i r t y  brown powder which showed 
In  aqueous a l c o h o l  -  4 - 6 1 .0  and had CM OOOH -  8 0 .7 ^
A c e ta te  3 c o n s i s te d  o f  a  c l e a r  y e l lo w  sy rup  I n s o lu b le  In  
w a te r ,  showing In  aqueous a l c o h o l  -  f  1 . 2 , , and
OH3 COOH -  67.1^u
A c e ta te  1 . was n e x t  t r e a t e d  w ith  b o th  s t r o n g  and 1^ a c id  
m ethyl a l c o h o l .  In  o r d e r  to  co n v e rt  I t ,  I f  p o s s i b l e .  In to  
m ethyl g lu c o s ld e .  In th e  ca se  o f  s t r o n g  a c id  m ethyl a l c o h o l
( 1%0 ) 6/
t h e  o p t i c a l  r o t a t o r y  power changea from  -(-4 3 .7  to  1 6 4 .3
a f t e r  16 h o u rs  a t  100*  ^ In  a  s e a le d  t u b e . The p ro d u c t  on
i s o l a t i o n  Showed In  m e thy l a l c o h o l  — f-1 0 0 .3  and
QMS -  1 4 .8 ^ .  The p ro d u c t  was n o t  p u re  and sm e l t  o f  t u r -
p e n t l n e .  i n  th e  c a s e  o f  vjo a c id  m e thy l a l c o h o l  th e  r o t a t i o n
changed  from  - ( '6 4 .7  to  1 1 6 .0  on b o i l i n g  f o r  8  h o u rs
u n d e r  a  r e f l u x  c o n d e n s e r .  The p r o d u c t  on I s o l a t i o n  showed
[ i n  m e th y l a l c o h o l  -  -f 8 8 .1  and QMS -  1 4 .4  . The
lo w n ess  o f  th e  o p t i c a l  r o t a t i o n s  I s  p ro b a b ly  due t o  Im p u r i ty  o r
to  VIncom plete c o n v e r s io n  t o  m e t h y lg lu c o s ld e , s i n c e  th e
e q u i l i b r i u m  v a l u e s  f o r  th e  h y d r o ly s e s  a r e  c o r r e c t e d  f o r
#
change In  c o n c e n t r a t i o n  a s su m in g  th e  c o n v e r s io n  o f  th e  
a c e t a t e  to  m e th y lg lu c o s ld e  to  be c o m p le te .
A c e t a t e s  2 and 3 were now com bined, b o i l e d  w i th  ü o r l t  
i n  C h lo ro fo rm  s o l u t i o n  and i s o l a t e d .  A bout 0 .7  gram s was 
d i s s o lv e d  In  m e th y l  a l c o h o l  c o n t a i n i n g  1 > o f  h y d ro g en  
c h l o r id e  aiid b o i l e d  u n d e r  a  r e f l u x  c o n d e n s e r ,  th e  r e a c t i o n  
b e in g  fo l lo w e d  p o l a r i m e t r I c a i l y . Under th e s e  c o n d i t i o n s
th e  f o l lo w in g  changes  were o b s e r v e d : -
i n i t i a l  -b 9 .6
i  h o u r  4- 6 . 8
j  • 4 -10 .6
I  •» - t i e . 6
I t  h e u r s  4-30.0
3 f  " . + 6 8 . 4  c o r r e c t e d
6  » + 8 7 .4  «
11 " (-114 .3  "
( 121 ) ^
Tne y i e l d  o f  m e tn y lg lu c o s id e ,  d e te rm in e d  on a  p a r a l l e l  
e x p e r im e n t  i n  w hich no p o l a r i m e t r i o  r e a d i n g s  were t a k e n ,  
was 8 7 .4 ^  o f  t h a t  t h e o r e t i c a l l y  o b t a i n a b l e .
The p r o d u c t  on i s o l a t i o n  showed i n  m e th y l  a l c o h o l
-  -fv 8 6 . 8  . on r e  c r y s t a l l i s a t i o n  from  a b s o l u t e  a l c o h o l  
c r y s t a l s  were o b ta in e d  show ing i n  w a te r  -  f 161.7
and n.P. -  166, w hich was n o t  low ered  by a d m ix tu re  w i th  an  
a u t h e n t i c  spec im en  o f  m a th y lg lu c o s id e .
I t  w i l l  be n o te d  t h a t  th e  above r e a c t i o n  showed a  f a l l  
i n  o p t i c a l  r o t a t o r y  power fo l lo w e d  by a  r i s e .  i n  o r d e r  to  
i n v e s t i g a t e  th e  cau se  o f  th e  f a l l ,  w hich  was o b s c u r e ,  a b o u t  
1  gram  o f  th e  mixed a c e t a t e s  w a s ^ t r e a te d  w i th  a c i d  m e th y l  
a l c o h o l  a t  th e  b o i l i n g  p o i n t  f o r  i  h o u r .  The p r o d u c t ,  w hich  
c o n s i s t e d  o f  a  g l a s s  w hich  f a i l e d  to  c r y s t a l l i s e ,  showed 
i n  m e th y l a l c o h o l  -  6 . 6  , QMS -  4.3)6 . The
m e th o x y l c o n te n t  c o r re s p o n d s  to  th e  p r e s e n c e  o f  2 7 .2 ^  o f  
m e th y lg lu c o s ld e .  The s u b s ta n c e  a l s o  snowed CH^COCH -  
4 0 .4 ^  a f t e r  making a l lo w a n c e  f o r  th e  m e th y lg lu c o s ld e  shown 
to  be p r e s e n t .  No p r o d u c t  was o b ta in e d  on  e x t r a c t i n g  th e  
s u b s ta n c e  w i th  c h lo ro fo rm  th u s  p ro v in g  th e  a b s e n c e  o f  any 
u n a l t e r e d  d e x t r i n  t r i a c e t a t e .  I n  th e  f o l lo w in g  t a b l e  a r e  
g iv e n ,  f o r  th e  sa k e  o f  co m p a r iso n ,  th e  methOkyl and a c e t y l  
c o n te n t s  o f  th e  v a r i o u s  s u b s t a n c e s  which m igh t p o s s i b l y  be 
p r e s e n t .
( )
CH3 COOH. p e r  o e n t .  02Q
M e tf ty lg lu o o e id e  Mone-
a c e t a t e  2 6 .4  ^  1 3 .1 ^
M e th y lg lu c o s ld e  D l-
a c e t a t e  4 3 .1  ^  1 1 .1 ^
G lucose  M onoace ta te  2 7 .0  ^  —
G lu co se  D l a c e t a t e  4 5 .4  ^  --------
G lu c o sa n  M onoace ta te  2 8 .4  ^  —
G lu co san  D la c e t a t e  4 8 .7  ^  --------
Found 4 0 .3  ^  4 . 3 ^
m e  lo w n ess  o f  th e  m etho j^  1  c o n te n t  snows t h a t  t h e r e  can  
o n ly  be a  s m a l l  amount o f  m e th y lg lu c o s ld e  p r e s e n t  w h ich  may 
be r e g a r d e d  a s  a n  Im p u r i ty  and a l lo w e d  f o r  a s  su c h  In  th e  
c a l c u l a t i o n  o f  th e  a c e t y l  c o n t e n t .  a s  a l r e a d y  s t a t e d  th e  
s u b s ta n c e  i s  e n t i r e l y  u n d is s o lv e d  by c h lo ro f o rm  and can  
t h e r e f o r e  c o n t a i n  no u n a l t e r e d  t r i a c e t a t e  o f  th e  d e x t r i n .
In  a d d i t i o n  th e  s u b s ta n c e  red u c e d  F e h l ln g * s  s o l u t i o n  s t r o n g l y  
so t h a t  th e  anhydro  r i n g  m ust have b e e n  o p en e d . These f a c t s , 
t o g e t h e r  w i th  th e  a c e t y l  c o n t e n t  would seem to  I n d i c a t e  th e  
p r e s e n c e  o f  a  d l a c e t a t e  o f  g l u c o s e .
The i n v e s t i g a t i o n  was a l s o  u n d e r t a k e n  o f  th e  h y d r o l y s i s  
cu rv e  o b ta in e d  by th e  a c t i o n  o f  1 ^  a c id  m e th y l a l c o h o l  on  
A c e ta t e  1, and a l s o  on th e  m ixed a c e t a t e s  o f  D e x t r ln s  2 and 3 . 
The e x p e r im e n ts  ware c a r r i e d  o u t  i n  th e  u s u a l  m anner, th e  
f o l lo w in g  r e s u l t s  b e in g  o b t a i n e d : -
( 123 ) 0
A o e t a t a  1 . MlAea A o a t a t a a .
I n i t i a l  - h B 7 .9  +  7 6 .7
6  m in u te s  - f  4 8 .0  - f5 6 * 6
10 m in u te s  -f-34 .8  -f-47.7
20 m in u te s  f  4 3 .8  - f 4 4 .4
Tne s e  e x p e r im e n ts  were c a r r i e d  no f u r t h e r  b u t  i t  would seem 
6 8  I f  a  s i m i l a r  pnenonomen o c c u r s .
MaKgBm iitQ iL ..t.
D e x t r in  4 was m e th y la te d  by means o f  c a u s t i c  so d a  and m e th y l 
s u lp h a t e  u n d e r  th e  same c o n d i t i o n s  a s  th o s e  recommended by 
I r v in e  and  S t e e l e  f o r  th e  m é th y la t io n  o f  I n u l l n ,  w a te r  b e in g  
u sed  a s  th e  s o l e  s o lv e n t  th r o u g h o u t .  Under th e s e  c o n d i t i o n s  
th e  r e a c t i o n  a p p e a re d  to  p ro c e e d  w i th  f a r  g r e a t e r  e a s e  th a n  
was p r e v i o u s l y  e n c o u n te re d  i n  th e  m é t h y l a t i o n  o f  D e x tr in e  1 ,
Z and 3 . When m é th y la t io n  was co m p le ted  th e  r e a c t i o n  
m ix tu re  was n e u t r a l i s e d  w i th  a  s l i g h t  e x c e s s  o f  s t r o n g  h y d ro ­
c h l o r i c  a c i d .  Which was In  t u r n  n e u t r a l i s e d  w i th  sodium  
b i c a r b o n a t e .  The s o l u t i o n  was f i l t e r e d  when th e  b u lk  o f  
th e  p r o d u c t ,  w hich  became a f t e r  f o u r  m é th y la t io n s  i n s o l u b l e  
i n  s t r o n g  s a l t  s o l u t i o n s ,  r e m i n e d  i n  th e  r e s i d u e .  T h is  
was e x t r a c t e d  w i th  r e c t i f i e d  s p i r i t ,  th e  s o l v e n t  removed in  
a  vacuum, and th e  r e s id u e  e x t r a c t e d  w i th  c h lo r o f o rm .  The
( 124  ) 1 /
U jl
ûJao
f i l t r a t e  was a l s o  e x t r a c t e d  f o u r  o r  f i v e  t im e s  w i th  c h l o r o ­
fo rm , th e  e x t r a c t s  b e in g  combined and th e  c h lo ro fo rm  d i s ­
t i l l e d  o f f .  The p r o d u c t  so o b ta in e d  was a  m o b ile  sy ru p  o f  
a  c l e a r  r e d  c o l o u r .  T h is  was n o t  f u r t h e r  i n v e s t i g a t e d  b u t 
was s u b m i t te d  t o  f r a c t i o n a l  d i s t i l l a t i o n  In  th e  hlgki vacuum 
o f  th e  Qaede pump.
Under t h e s e  c o n d i t i o n s  73 grams o f  th e  c ru d e  m e th y la te d  
D e x t r in  gave  2 8 .3  grams o f  t r l m e t h y l  g lu c o s a n  w hich  c r y s t a l i '  
I sed  In  th e  r e c e i v e r ,  1 7 .1  grama o f  a  p a l e  y e l lo w  s y ru p ,  
b o . l l l a g  f o r  th e  most p a r t  b e tw e en  2 0 6 -2 1 0 ^ 0 .2  mm.
2 7 .2  grama o f  a  g l a s s y  u n d l a t l l l a b l e  r e s i d u e  o f  a  deep  
r e d d i s h  brown c o l o u r .
The t r l m e t h y l  g lu c o s a n  was Ig n o re d ,  and th e  re m a in d e r  
o f  th e  work was c o n f in e d  t o  th e  I n v e s t i g a t i o n  o f  
A. The D i s t i l l a t e  
and o f  B. The R e s id u e .
lËÜBAIiSAIIQAL m  7M  glW lLMTÆ A.»
The d i s t i l l a t e  o b ta in e d  a s  a l r e a d y  d e s c r i b e d ,  c o n s i s t e d  o f  
a  C le a r  p a l e - f e l l o w  a y ru p ,  w hich  shows Kjj -  1 .4 7 2 0  and 
1 .4738  I n  d i f f e r e n t  p r e p a r a t i o n s .  As a l r e a d y  s t a t e d  th e  
co% ound b o i l e d  a t  206-21  d / 'o .4  mm. Tne s p e c i f i c  r o t a t i o n  
was d e te rm in e d  i n  v a r io u s  s o l v e n t s ,  th e  f o l lo w in g  f i g u r e s  
b e in g  O b ta in e d .
{ 125 )
s o l v e n t .
C h lo ro fo rm  
M ethyl A lo o h o l  
A ce to n e
Found
(3 )
1 .8 6 1 6  io 
1 .6 7 8 0  ^  
3 .0 0 4 0
[
4- 4 6 .6  
4 -4 6 .3  
+ 6 1 .6
C -  63.88;^ 
C — 63 .
H -  7 .7 1 ^  
H -  7.83)6 OHE -  44.6)^
H exam ethyl d ig lu c o s a n  Cie*^33^10 0 -  6 2 .8 4  ;
H -  7 .8 4  OME -  4 6 .8
The m o le c u la r  w eight»  ae d e te rm in e d  by th e  o z y o so o p ic  method 
i n  b en z en e  s o l u t i o n  was 4 1 8 . H e x a # t h y  1 d ig l u c o s a n  h a s
M -  408 . The sam ple o f  d i s t i l l a t e  u se d  f o r  th e  i n v e s t i g ­
a t i o n  o f  th e  p r o d u c t s  o f  h y d r o l y s i s  c o n ta in e d  a  s m a l l  q u a n t i t y
o f  t r l m e t h y l  g lu c o s a n ,  th e  l a s t  t r a c e s  o f  w h ich  a r e  h a rd  to  
e l i m i n a t e  i n  s p i t e  o f  th e  w ide d i f f e r e n c e  i n  b o i l i n g  p o in t  
b e tw e en  th e  two s u b s t a n c e s .  Thé p r e s e n c e  o f  t h i s  l a t t e r  
co%x%)Ound d o e s  n o t  a f f e c t  th e  a n a l y t i c a l  f i g u r e s  o b ta in e d  f o r  
th e  d i s t i l l a t e  i t s e l f  o r  f o r  th e  p r o d u c t  o b ta in e d  from  i t  by 
t h e  a c t i o n  o f  a c id  m e th y l a l o o n o l .
( 12C ) ,
HTOR01.Y8I8 Of BlgTlLLAItl A.
The a i 8 t l l l & t e  W&8 l iy a ro ly e e a  by b o i l i n g  i n  m e th y l  a l c o h o l i c  
s o l u t i o n ,  n e a r l y  s a t u r a t e d  v i t n  h y d ro g e n  c h l o r i d e  i n  th e  
m anner w h ich  h a s  a l r e a d y  b e e n  d e s c r i b e d .  On one o c c a s io n  
th e  r e a c t i o n  was fo l lo w e d  p o l a r i m e t r i c a i l y , th e  f o l lo w in g  
r e a d in g s  b e in g  o b t a i n e d : -
I n i t i a l  t  4 8 .3
2 h o u r s  4 -106 .2  C o r r e c te d  f o r  change
2 " f  1 1 0 .0  i n  c o n c e n t r a t i o n .
The s o l u t i o n  was th e n  n e u t r a l i s e d  w i th  sodium  b i c a r b o n a t e ,  
and t h e  m e t iy l  a l c o h o l  removed in  a  vacuum. The r e s id u e  
was s u b s e q u e n t ly  e x t r a c t e d  w i th  c h lo ro f o rm ,  and th e  p r o d u c t  
d i s t i l l e d  a t  the  o ae d e , when th e  l i q u i d  b o i l e d  o v e r  a  wide 
ran g e  o f  t e i i p e r a t u r e , a  v e ry  sm a l l  r e s i d u e  r e g a i n i n g  i n  th e  
f l a s k .  I n  t h i s  m anner 1 .1 7 5 7  gram s o f  t h e  d i s t i l l a t e  gave 
1 .3 2 4 6  grams o f  u n d i s t i l l e d  p r o d u c t ,  c o r r e s p o n d in g  to  a  y i e l d  
o f  97.3;^ o r  t h a t  t h e o r e t i c a l l y  o b t a i n a b l e .  on d i s t i l l a t i o n  
t h i s  gave  1 .2 2 9 0  grams o f  d i s t i l l a t e ,  t h e r e  b e in g  a  l o s s  o f  
7 .3 ^  Which b r in g s  tn e  f i n a l  y i e l d  o f  p r o d u c t  to  9 0 .3 ^  o f  th e  
t h e o r e t i c a l  am ount. The d i s t i l l a t e  c o n s i s t e d  o f  a  m o b ile ,  
p a l e - y e l l o w  s y r u p ,  which showed -  1 .4 6 8 7 ,  and [  cL 
in  m e th y l a l c o h o l  % 10 6 .1  .
Found C -  6 0 .8 2  H -  8.60)G QMS -  6 1 ,2  .
( 127 ) ^
Tne p r o d u c t  o f  t n e  a c t i o n  o f  a c id  m e tn y l a l c o h o l  on n e x a -  
m e th y l d i g l u c o s a n ,  s h o u ld  y i e l d  a  m ix tu re  o f  m e th y la te d  
s u g a r s  h a v in g  th e  same c o m p o s i t io n  a s  t r l m e t h y l  m e th y lg lu c o ­
s l d e .  r e q u i r e s  G -  5 0 . H -  b .4 7  OMX -  6 2 . 5 5 b
? o r  th e  s e p a r a t i o n  o f  t h i s  m ix tu re  I n to  I t s  o o c ^ o n e n ts , 
a d v a n ta g e  was ta k e n  o f  th e  o b s e r v a t i o n ,  made r e c e n t l y  by 
H i r s t ,  t h a t  any s u g a r  c o n t a in i n g  f o u r  o r  more m ethoxy l 
g ro u p s  t o  th e  Cg u n i t ,  c a n  be c o m p le te ly  e x t r a c t e d  from  
aq u eo u s  s o l u t i o n  by  means o f  c h lo ro f o rm  w h ile  m e th y la te d  
s u g a r s  c o n t a i n i n g  f e w e r  m ethoxyl ; g ro u p s  ca n n o t  be so  e x ­
t r a c t e d  . AS w i l l  be  s e e n  t h i s  form s a  most u s e f u l  method 
o f  s e p a r a t i n g  m ix tu re s  o f  m e th y la te d  g lu c o s e s .
i n  w o rk ing  up th e  b u lk  o f  th e  px-oduct, th e  above p r o ­
c e d u re  was s l i g h t l y  v a r i e d .  The a d d  m ethy l a l c o h o l i c  
s o l u t i o n  was n e u t r a l i s e d  w ith  sodium b i c a r b o n a t e ,  and th e  
a l c o h o l  removed in  a vacuum. The t o t a l  r e s id u e  was th e n  
d i s s o l v e d  in  w a te r ,  and th e  aqueous s o l u t i o n  e x t r a c t e d  f o u r  
t im e s  w i th  c h lo ro fo rm , a f t e r  which th e  w a te r  was removed In  
a  vacuum and tn e  r e s id u e  e x t r a c t e d  w i th  c h lo ro fo rm .  In  
t h i s  manner b .4 8 6 5  grams o f  th e  d i s t i l l a t e  gave G.0G55 grams 
o f  C h lo ro fo rm  e x t r a c t ,  and 5 .6 8 i4  grams were r e c o v e re d  from  
th e  aqueous  l a y e r .  The t o t a l  t h e o r e t i c a l  y i e l d  am ounts to  
9 .8 1 9 8  g ram s, so  t h a t  a  9 0 . 2 7 0  y i e l d  was o b ta in e d  on  t h i s  
o c c a s i o n . . The p o r t i o n  r e c o v e re d  from  th e  aqueous  s o l u t i o n
( 1 2 8  ) 1 /
Was d i s s o l v e d  in  e t n e r ,  i s o l a t e d ,  and a n a ly s e d  w i th o u t  
f u r t h e r  t r e a t m e n t .  I t  showed -  1 .4 7 4 3 , and 
i n  lïiBtiiyl a l c o h o l  -  f  1 0 6 .4  .
Found C -  4 6 .6 8 ^  H -  e.23^^ OilE -  4 1 .2 ^
C gH ^e^e C -  4 8 .6 4 /a  H -  8 .1 0 ^  0M2 -  4 1 .8 ^
gI
The p r o d u c t  t h e r e f o r e  c o n s i s t s  o f  t$ lm e th y l  m e th y lg lu c o s ld e .
The C h lo ro fo rm  e x t r a c t  c o n t a in i n g  t e t r a -  and t r 1 - m e th y l  
m e th y lg lu c o s ld e  was f r a c t i o n a l l y  d i s t i l l e d  on th e  oaede 
puiip when th e  h u ik  o f  th e  s u b s t a n c e  p a s se d  o v e r  below 
136/0^.4 mm. The d i s t i l l a t e  w eighed 4 .8 1 6 1  gram s and th e  
r e s id u e  1 .0 1 1 6  g ram s . There was th u s  a l o s s  on d i s t i l l ­
a t i o n  o f  0 .1 3 7 6  g ram s, o r  2 .2 ^  o f  tn e  c h lo ro fo rm  e x t r a c t .
Thu d im e th y l  m e th y lg lu c o s ld e  am ounted to  37.1/» o f  th e  t o t a l  
h y d r o l y s i s  p r o d u c t ,  th e  d i s t i l l a t e  t o  60.8/», and th e  r e s i d u e  
to  1 0 . 4 7 0 . I t  was th o u g h t  t h a t  t h i s  l a t t e r  m ig h t c o n s i s t  o f  
unchanged h ex am eth y l d ig lu c o s a n .  i n  o r d e r  to  a s c e r t a i n  I f  
t h i s  was th e  c a s e ,  th e  r e s i d u e  was a g a i n  t r e a t e d  w i th  a c id  
m ethyl a l c o h o l ,  and th e  p r o d u c t  d i s t i l l e d  a f t e r  I s o l a t i o n  
and e x t r a c t i o n  from  aqueous s o l u t i o n  In  th e  u s u a l  m anner.
The s o l u t i o n  was added to  tn e  aqueous  l a y e r  from  th e  o r i g i n a l  
e x t r a c t i o n .  The c h lo ro fo rm  e x t r a c t  am ounted t o  0 .8 3 8 6  g ram s, 
showing t h a t  th e  r e s id u e  d id  n o t  c o n s i s t  o f  unchanged  h ex am eth y l 
d ig l u c o s a n .  This was th e n  d i s t i l l e d  a t  t h e  oaede pungp, 
k e e p in g  th e  b a th  a t  160*. The d i s t i l l a t e  am ounted to
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0 .5 2 0 6  grt^ioa, w nicu  snoweü ir^ -  1 .4 6 1 0 ,  b r u r g in g  th e  t o t a l  
C181 m a t e  to  5 5 .3  Of tHe t o t a l  p ro d u c t  o f  l i y d r o ly s i d .
The main f r a c t i o n  o f  th e  d i s t i l l a t e  was now exam ined , and 
d i s p l a y e d  th e  f o l lo w in g  p r o p e r t i e s
-  1 .4 4 7 0  . [  o L ] ^  i n  m ethyl a l» o h o l  -  f - 9 6 .6  .
Pound C -  5 2 .2 6  H -  8 .7 1  OME -  5 8 .6
^11^22^8 r e q u i r e s  C -  5 2 .8 7  H -  8 .8 0  OME -  8 2 .0
^10^20^8 r e q u i r e s  0 -  6 0 .8 4  H -  e.^^7 OME -  6 2 .5  p e r  c e n t
The co m b u s tio n  shows th e  a p p a re n t  p r e s e n c e  o f  29^ o f  
t r l m e t h y l  m e th y lg lu c o s ld e .
In  o r d e r  to  o b t a i n  p u re  t e  tram e th y  1 g lu c o s e  th e  b u lk  o f  
th e  p r o d u c t  was h y d ro ly s e d  so a s  to  y i e l d  th e  c o r r e s p o n d in g  
s u g a r s ,  th e  t r l -  and te t r a m e  th y 1 g lu c o s e  b e in g  th e n  s e p a r ­
a b l e  by means o f  e x t r a c t i o n  w i th  c h lo ro fo rm  from  aqueous 
s o l u t i o n  i n  th e  manner a l r e a d y  d e s c r i b e d .  The p r o d u c t  was 
t h e r e f o r e  h y d ro ly s e d  by b o i l i n g  u n d e r  a  r e f l u x  c o n d e n s e r  
w i th  Qjlo aq u eo u s  h y d r o c h l o r i c  a c id  in  t h e  m anner a l r e a d y  
d e s c r i b e d .  The s o l u t i o n  was n e u t r a l i s e d  by means o f  sodium  
b i c a r b o n a t e ,  e x t r a c t e d  w i th  c h lo ro fo rm ,  th e  e x t r a c t  I s o l a t e d  
and d i s t i l l e d  on th e  Qaede pump, k e e p in g  th e  b a t h  a t  1 6 0 ^ 0 .4  mm. 
In  t h i s  way 4 .4 7 1 7  grams o f  th e  mixed g lu c o s ld e s  y i e l d e d  
2 .2 4 5 7  gram s o f  d i s t i l l e d  t e t r a m e t h y l  g l u c o s e .  T h is  d i s ­
p la y e d  i< L j^  in  e t h y l  a l c o h o l  -  t  8 7 .6  . The u s u a l  
e q u i l i b r i u m  v a lu e  in  t h i s  s o l v e n t  i s  -  8 2 .8  . The
( 130 ) ^
crude  p ro d u c t  m e l te d  a t  6 6 .8 0  and a f t e r  r e c r y e t a l l l e a t i o n  
from p e t ro le u m  e t n e r  a t  8 7 .8 6  a  f i g u r e  w nicn  was u n a f f e c t e d  
b y  a d m ix tu re  w i tn  an  a u t h e n t i c  sam ple o f  t e t r a m e t h y l  g l u c o s e , 
o f  th e  same m e l t in g  p o i n t .
Found C -  6 0 .7 6  H -  8 .4 1  OME -  6 2 .0 ^
^10^20^6 :"^(iu lres G -  6 0 .8 4  H -  8 .4 7  OME -  6 2 .6 ^
On e v a p o r a t in g  th e  aqueous  s o l u t i o n  to  d ry n e s s  in  a  vacuum , 
a i ï l  e x t r a c t i n g  th e  r e s id u e  w i th  c h lo ro fo rm  a  f u r t h e r  
0 .6 0 0 0  grams o f  sy ru p  were o b ta in e d ,  w hich  showed -  1 .4 7 1 9  
and OME -  4 0 .1 ^  , th u s  c o n s i s t i n g  p re su m a b ly  o f  t r l m e t h y l  
g lu c o s e ,  Which shows -  1 .4 7 2 0  -  1 .4 7 8 0  In  d i f f e r e n t  
p r e p a r a t i o n s  and OME -  41.8)6.
The t o t a l  y i e l d  o f  h y d ro ly s e d  m a t e r i a l  i s  81.1)b o f  t h a t  
t h e o r e t i c a l l y  o b t a i n a b l e .
The m ix tu re  o f  g l u c o s l d e s ,  th e  h y d r o l y s i s  o f  which h a s  
J u s t  b e e n  d e s c r i b e d ,  i s  th u s  s e e n  to  c o n t a i n  7 8 .6y» o f  p e n t a -  
m ethy l g lu c o s e ,  and 21.4)6 o f  t r lm e t i i y l  m e th y lg lu c o s ld e ,  a  
f i g u r e  Which c o r re s p o n d s  to  G -  52.68)6 H -  8.76)6 OME-@8.8 
Which i s  In  f a i r l y  good ag reem en t w i th  th e  f i g u r e s  a c t u a l l y  
fo u n d .  (C -  6 2 .2 6  K -  8 .7 1  OHS -  6 8 .6 ^  }.
The p e r c e n ta g e  c o m p o s i t io n  o f  th e  t o t a l  p r o d u c t  o b ta in e d  
from  th e  h y d r o l y s i s  o f  th e  d i s t i l l a t e  a r e  t h e r e f o r e  a s  
f o l l o w s : -
( 131 ) l /
P en tam etn y l g lu o o s a  4 2 .4 ^ .
D im ethy l n e t h y lg lu c o s iû e  37,15^.
T r lm e th y l  m e th y lg lu c o s ld e  i s .e jb ,  c o r r e s p o n d in g  to  th e  
p r e s e n c e  o f  12.8/9 o f  t r l m e t h y l  g lu c o s a n  In  th e  o r i g i n a l  
p r o d u c t .
The re m a in in g  7 .7 ^  c o r re s p o n d s  to  th e  r e s id u e  w hich 
rem ained  o v e r  from  th e  d i s t i l l a t i o n  o f  th e  seco n d  f r a c t i o n  
o f  th e  c h lo ro fo rm  e x t r a c t  o f  th e  o r i g i n a l  h y d r o l y s i s  p r o ­
d u c t  Which was d e s c r ib e d  ab o v e .
T h is  s u b s ta n c e  showed -  1 .4772  w hich  i s  s l i g h t l y  
hig]:i f o r  d l i i e t h y l  m e th y lg lu c o s ld e .  The c o m p a ra t iv e  e a s e  
w i th  Which t h i s  s u b s ta n c e  was e x t r a c t e d  from  aqueous 
s o l u t i o n  by c h lo ro fo rm  a l s o  a f f o r d s  s t r o n g  e v id e n c e  a g a i n s t  
I t  c o n s i s t i n g  o f  d l m e t i y l  m e th y lg lu c o s ld e . I t  p r o b a b ly  
r e p r e s e n t s  an  Im p u r i ty ,  s i n c e  i t  was d e e p ly  c o lo u re d ,  
W hereas a l l  th e  o t h e r  p r o d u c t s  were c o l o u r l e s s .
Ig n o r in g  th e  sm a ll  am ounts o f  t r l m e t h y l  g lu c o s e  and 
l E ç u r l t y ,  I t  w i l l  be  s e e n  t h a t  th e  d im e th y l  m e th y lg lu c o s ld e  
and th e  t e t r a m e th y 1 m e th y lg lu c o s ld e  a r e  p r e s e n t  r e l a t i v e l y  
to  each  o t h e r ,  In  th e  p r o p o r t i o n  o f  4 6 .6 ^  to  63.4)6 
r e s p e c t i v e l y ,  f i g u r e s  w hich  a r e  in  c l o s e  ag reem en t w ith  
th o s e  r e q u i r e d  f o r  an  e q u lm o le c u la r  m ix tu re  o f  t h e s e  two 
s u b s t a n c e s ,  nam ely 4 7 .1 ^  o f  d im e th y l  m e th y lg lu c o s ld e  to  
6 2 .9 4  o f  p e n ta m e th y l  g l u c o s e .
N o
V-jf.
( 13a )
I t  18 tn u 8  d v ld e j i t  t h a t  hexame th y  I  a ig lu o o 8 a n  y i e l d »  
on h y d ro  l y e  le  one u o l e c u l e  o f  d i -  and one m o le cu le  o f  
t e t r a m e t h y l  g l u c o s e ,  and m ust th u s  c o n s i s t  o f  g lu c o s a n  In  
w hich  one h y d ro x y l  g roup  h as  b een  s u b s t i t u t e d  by a  0^ 
r e s i d u e ,  s i n c e  o n ly  su ch  a  fo rm u la  c o u ld  f u l f i l  t h e  r e q u i s i t e  
c o n d i t i o n s .
m  ... a  »
The r e s i d u e  from  th e  d i s t i l l a t i o n  o f  th e  m e th y la te d  d e x t r i n  
c o n s i s t e d  o f  a  p a l e  r e d  g l a s s ,  w hich was p u r i f i e d  by d i s ­
s o l v i n g  I n  e t h e r  and f i l t e r i n g  from  a  s m a l l  p r e c i p i t a t e .
On i s o l a t  io n  th e  p ro d u c t  sh o w ed :-
s o l v e m t . SL- C^l
C hlo ro fo ran 2.1833)0 8 8 .3
C h lo ro fo rm 1.86007» 8 3 .3
A cetone 2.268)» 8 8 .8
M ethyl A lc o h o l 1 . 7 5 5 7 b 8 4 .4
The l a s t  t th r e e  v a lu e s  w ere d e te rm in e d  on th e  same sam p le .  
Found 1 . C -  6 2 .3 7 ^  H -  7 .6 3 ^  OMK -  4 4 . 4 7 b
" 2 . C -  6 2 .3 8 ^  H -  7.767b
In  a  d i f f e r e n t  p r e p a r a t i o n  0M£ -  4 6 .2 ^ .
T r lm e th y l  D e x t r in  r e q u i r e s  C -  62.947b H -  7 .
QMS -  45 .
( 138 )
A tte m p ts  to  p ro d u c e  T u r tn e r  m e t n y l a t i o n  by meaue o f  s i l v e r  
o x id e  and m e th y l io d id e  was u n s u o c e s s f u l  s i n c e  b o th  th e  
o p t i c a l  r o t a t i o n  and tn e  m e thoxy l c o n te n t  o f  th e  p r o d u c t  
were s l i g h t l y  lo w ered  by two t r e a tm e n t s  w i th  t h e s e  r e a g e n t s ,  
i n  o r d e r  t o  d e te r m in e  w h e th e r  tiie s u b s ta n c e  s t i l l  c o n ta in e d  
any  f r e e  h y d r o x y l ,  i t  was a o e t y l a t e d  by  b o i l i n g  f o r  h a l f  a n  
h o u r  w i th  a c e t i c  a n h y d r id e  c o n t a in i n g  sodium  a c e t a t e .  The 
s o l u t i o n  was p o u red  in to  w a t e r ,  n e u t r a l i s e d  w i th  c h a lk ,  and 
e x t r a c t e d  w i th  c h lo ro fo rm . The p r o d u c t  so o b ta in e d  con­
s i s t e d  o f  a  re d  g l a s s  and was found  a p p a r e n t l y  t o  c o n t a in  
CH^COOH -  s . e s j i .  T h is  c o r r e s p o n d s  t o  1.(5^ m e th o x y l,  b r i n g ­
ing  th e  m ethoxyl c o n te n t  o f  th e  s u b s ta n c e  up to  .46.7)^ 0MB, 
a v a lu e  w h ich  does n o t  c o r re sp o n d  to  any fo rm u la  w hich  can  
r e a d i l y  be d e v i s e d .
(L xm oixâm , OJE a -
A. By^Asajis o f  _acid_ j^ethv l A lc o h o l .
This s u b s t a n c e  was h y d ro ly s e d  by means o f  s t r o n g l y  a c id  
m e th y l a l c o h o l  in  e x a c t l y  tn e  same m anner a s  h a s  a l r e a d y  
b een  d e s c r ib e d  in  th e  ca se  o f  th e  o t h e r  m e th y la te d  d e x t r i n e . 
This r e a c t i o n  was c a r r i e d  o u t  on two o c c a s io n s  on ea ch  o f  
Which i t  was fo l lo w e d  p o l a r i m e t r i c a i l y .
( 134 )
f i r s t .
1 h o u r  70 .1
2 i  h o u r s  9 4 ,3
» 1 0 1 . 6  c o r r e c t e d
9 i  " 1 0 7 .1  c o r r e c t e d
i n i t i a l  6 4 .4
3 h o u r s  1 1 2 .4  c o r r e c t e d .
4 • 1 1 3 .6
The p r o d u c t  was I s o l a t e d  i n  96^  y i e l d  and d i s t i l l e d  on  th e  
Qaede pump when i t  bo 11 ed o v e r  a  w ide ra n g e  o f  te icper a t u r e  
u n d e r  a  vacuum o f  0 .4  mm. The d i s t i l l a t e  was 97.4;^ by 
w e ig h t o f  th e  r e a c t i o n  p r o d u c t , th e  r e s i d u e  b e i n g  1 .9 >  and 
t h e r e  b e in g  a  l o s s  o f  0 . 7 7 ».
The d i s t i l l a t e  was n o t  f r a c t i o n a t e d ,  b u t  was exam ined 
a s  a  W hole . I t  p roved  to  be an  a lm o s t  c o l o u r l e s s  m ob ile  
s y r u p ,  show ing -  1 .6679  and i n  m e th y l a l c o h o l
-  1 0 6 .8  .
Found 1 .  0 -  6 0 .21  H -  8 .1 0 ^
Ohjg -  6 0 .6
2 .  C -  6 0 .2 9  H -  8 .4 6 ^
3 .  C -  5 0 .4 0  H -  8.305^
The a c t i o n  o f  a c id  m ethy l a l c o h o l  on a  t r i m e t h y l a t e d  
d e x t r i n  sh o u ld  r e s u l t  in  th e  f o rm a t io n  o f  a  t r l m e t h y l  
m e th y lg lu c o s ld e  o r  a  m ix tu re  o f  m e tl iy la te d  g lu c o s ld e s  h a v in g  
a  c o r r e s p o n d in g  c o m p o s i t io n .  T r lm e th y l  m e th y lg lu c o s ld e  
CioKgoOe r e q u i r e s  C -  6 0 .9 4  H -  8 .4 7 ^  QUE -  62.6j4.
fflcAMiMATipy Qy PKQxiuaT, m on  H.]gatQLma ag. R m iD m
k n r^
Li
yrom t h e  work a l r e a d y  d e e c r ih e d  i t  wae known t h a t  th e  above 
p r o d u c t  c o n e ie t e d  o f  a  m ix tu re  o f  m e th y la te d  m e th y Ig lu c o e id e e , 
Which I t  now became n e c e a e a ry  to  s e p a r a t e  a s  f a r  a s  p o s s i b l e  
In to  I t s  coaqponents. The t o t a l  p r o d u c t  from  th e  h y d r o l y s i s  
o f  th e  r e s i d u e  was d i s s o l v e d  In w a te r ,w i t h o u t  p r e v io u s  d i s ­
t i l l a t i o n  e x t r a c t e d  s i x  t im es  w i th  c h lo ro f o rm ,  th e  c h l o r o ­
form  e v a p o ra te d  o f f ,  and th e  p ro d u c t  d i s t i l l e d  In  a  vacuum .
I n  t h i s  way 2 .6 5 3 8  grams o f  p r o d u c t  gave 1 ,9 8 6 6  gram s o f  
c ru d e  e x t r a c t  I .  an d , on e v a p o r a t i o n  o f  th e  aq u eo u s  s o l u t i o n ,
0 .6 5 9 0  grams o f  r e s id u e  i l .  The c h lo ro f o rm  e x t r a c t  1. on 
d i s t i l l a t i o n  on th e  Qaede pump ( b a th  160 ) ,  gave 1 .6 3 2 8  
grams o f  d i s t i l l a t e ,  and 0 .1 2 8 1  grams o f  r e s i d u e .  e x p r e s s ­
in g  t h e  above f i g u r e s  a s  p e r c e n ta g e s  th e  d i s t i l l a t e  am ounts 
to  ô 9 ÿi, and th e  r e s i d u e ,  wliloh was a c t u a l l y  i s o l a t e d ,  t o  
24.8y&, th e  r e s i d u e  from  th e  d i s t i l l a t i o n  t o  ^ . 8 / 9  and l o s s  
to  1.4/^.
I t  Should  be n o te d  t^ ia t th e  c h lo ro fo rm  e x t r a c t i o n s  
d e s c r ib e d  above s h o u ld  be c a r r i e d  o u t  In  s o l u t i o n s  c o n t a i n i n g  
sodium  b i c a r b o n a t e ,  a s  o th e r w is e  h y d r o l y s i s  o f  th e  g lu c o s ld e s  
o c c u r s ,  owing to .  a c i d i t y  p ro d u ced  by d e c o m p o s i t io n  o f  th e
c h lo r o f o r m ^ —X
....
The ^ I s t l l l ^ t e  I .  c o n s i s t e d  o f  a  c l e a r ,  c o l o u r l e s s ,  m o b ile  
syrup* Showing -  1 ,4 6 1 6  and i  ol] ^  In  m e th y l a l c o h o l  
— "T* 9 8 ,3  .
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Found C -  5 1 .4 6  H -  8 . 6 6 }b QUE -  5 7 .2
C -  5 1 .4 4  H -  8.54)0 0M£ -  5 6 .2
In  o r d e r  t o  m&ke s u re  t h a t  tn e  s e p a r a t i o n  J u s t  d e s c r i b e d  was 
co m p le te  a  s m a l l  p o r t i o n  o f  tn e  p ro d u c t  was d i s s o l v e d  In  
w a te r ,  and a g a i n  e x t r a c t e d  w i tn  c n io ro fo rm  u n d e r  tn e  same 
c o n d i t i o n s  a s  b e f o r e .  Tne p r o d u c t  on i s o l a t i o n  snowed 
Njj -  1 .4 5 1 0  and 0 - 6 1 . 4 8  H -  8.62)6, t h u s  p ro v in g  t n a t  
tn e  s e p a r a t i o n  from  d im e th y l  m e th y lg lu c o s ld e  was co n g p le te .
The a n a l y t i c a l  f i g u r e s ,  w i th  t h e  e x c e p t i o n  o f  th e  Z e l s e l  
Which i s  u n c e r t a i n ,  c o r re sp o n d  v e ry  c l o s e l y  t o  th o s e  r e ­
q u i r e d  by a  m ix tu re  o f  t r l -  and t e t r a m e t h y l  m e th y lg lu c o s ld e .  
I n  th e  p r o p o r t i o n s  o f  one m o le cu le  o f  p e n ta m e th y l  g lu c o s e  
t o  two o f  t r l m e t h y l  m e th y lg lu c o s ld e ,  w hich  r e q u i r e s  
C -  6 1 .5 2  H -  8 .5 8  QMS -  5 5 .8 .  The p ro d u c t ,h o w e v e r ,  
a lm ost c e r t a i n l y  c o n s i s t s  o f  a  m ix tu re  o f  tn e  above m en tio n ed  
s u b s ta n c e s  in  e q u lm o le c u la r  p r o p o r t i o n s ,  t o g e t h e r  w i th  a  
sm a ll  q u a n t i t y  o f  some im p u r i ty  w hich  d e p r e s s e s  th e  c a rb o n .
An e q u lm o le c u la r  m ix tu re  r e q u i r e s  C -  5 1 .8 5  H -  8 .6 2  
-  6 7 .4 .  T h is  c o n c lu s io n  was a r r i v e d  a t  a s  a  r e s u l t  
o f  two s e p a r a t e  s e t s  o f  o b s e r v a t i o n s .
1 . I t  was a c t u a l l y  found p o s s i b l e  to  d e m o n s t r a te  th e  
p re s e n c e  in  th e  m ix tu re  o f  n e a r l y  a s  much p e n ta m e th y l  g lu c o s e  
a s  t h a t  t h e o r e t i c a l l y  r e q u i r e d  by a n  e q u lm o le c u la r  m ix tu re  
o f  th e  two s u b s t a n c e s ,  a s  I s  shown by th e  f o l lo w in g  
e x p e r im e n t .  The p r o d u c t  was d i s s o l v e d  In  w a te r ,  and
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e x t r a c t e d  t h r e e  o r  f o u r  t im es  w i th  e t h e r .  The aqueous 
s o l u t i o n  on s u b se q u e n t  e x t r a c t i o n  w i th  c h lo ro fo rm  gave p u re  
t r l m e t h y l  m e th y lg lu c o s ld e .  The e t h e r e a l  e x t r a c t  was con­
c e n t r a t e d  , and a g a i n  d i s s o l v e d  In  w a t e r .  The aq u eo u s  s o l ­
u t i o n  was th e n  e x t r a c t e d  a b o u t  e lgkit to  t e n  t im e s  w i th  a  
m ix tu re  c o n s i s t i n g  o f  a p p ro x im a te ly  one p a r t  o f  p e t ro le u m  
e t h e r  t o  two p a r t s  o f  e t h e r .  The p ro d u c t  f i n a i i y  o b ta in e d  i 
c o n s i s t e d  o f  a  m o b ile  sy ru p  w h ich ,  to  ju d g e  from  I t s  r e ­
f r a c t i v e  Index  (Kj) “* 1 .4 4 7 0 ) ,  s t i l l  c o n ta in e d  a  c e r t a i n  
amount o f  t r l m e t h y l  m ethy l g l u c o s l d e .  As i t  was found  
Im p o s s ib le  to  s e p a r a t e  th e  two s u b s ta n c e s  any f u r t h e r  by 
d i s t i l l a t i o n ,  th e  t o t a l  p ro d u c t  was h y d ro ly s e d  by means o f  
aqueous  h y d r o c h lo r i c  a c i d ,  th e  s o l u t i o n  n e u t r a l i s e d  w i th  
sodium  b i c a r b o n a t e  and e x t r a c t e d  w i th  c h lo ro fo rm .  In  t h i s  
manner 1 3 .2 2 8 8  grams o f  th e  o r i g i n a l  c h lo ro fo rm  e x t r a c t  gave 
6 .7 1 3 3  grams o f  t e t r a m e t h y l  g lu c o s e ,  w hich c o r r e s p o n d s  t o  
6 .0623  grams o f  p e n ta m e th y l  g lu c o s e .  The o r i g i n a l  m ix tu re  
i s  t h u s  s e e n  to  c o n t a i n  a t  l e a s t  4 6 .7 ^  o f  p e n ta m e th y l  
g lu c o s e .  An e q u lm o le c u la r  m ix tu re  o f  t r l i u e t h y l  m e th y l-  
g lu c o s ld e  and p e n ta m e th y l  g lu c o s e  c o n t a i n s  6 1 .4 ^  o f  t e t r a ­
m ethy l m e thy l m e th y lg lu c o s ld e ,  w hereas  a  m ix tu re  o f  th e  two 
s u b s t a n c e s .  In  t h e  p r o p o r t i o n s  o f  two m o le c u le s  o f  t r l m e t h y l  
m e th y lg lu c o s ld e  to  one o f  p e n ta m e th y l  g lu c o s e  would o n ly  
c o n t a i n  3 4 .8 ^  o f  th e  l a t t e r  c o n s t i t u e n t . As h a s  a l r e a d y
> !  V i '
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b een  s t a t e d ,  b o th  t e t r a m e tb y l  g luoose  and t r im e t b y i  u e tb y l  
m e tb y lg lu c o e ld e  were I s o l a t e d  In a pu re  o o n d i t io n .  The 
y i e l d  o f  t h i s  l a t t e r  ooix^onnd was bad owing to  h y d r o ly s i s  
caused  by the  a c i d i t y  o f  th e  ch lo ro fo rm .
louJx, In  m ethy l a lo o h o l  -  -f 1 0 8 ,3
Found - N ^ .4 6 8 1 ,  0 -  60 .68  H -  8 .4 8 ^  OME -  6 1 ,8  .
®10^20^6 C -  60 .84  H -  8 ,4 7 ^  OME -  6 2 .6 ^ .
The p ro d u c t  p a r t l y  c r y s t a l l i s e d  on n u c l é a t io n  w ith  2 : 3 :6 _ 
t r lm e t h y l  (^^-m ethylg lucoslde . The c r y s t a l s  on i s o l a t i o n  
and r e c r y s t a l l I s a t i o n  from  p e t ro le u m  e t h e r ,  gave c o r r e c t  
M.P. f o r  t h i s  compound, which was u n a f f e c te d  by ad m ix tu re  
w ith  an  a u t h e n t i c  sample o f  2 : 3 ; ^ t r lm e th y l  m e th y lg lu co ­
s l d e .
The m e th y la te d  d e x t r i n e  th u s  y i e l d ,  a t  any r a t e  in  p a r t ,  
th e  same t r i m s t n y l  g lu c o se  as  t h a t  o b ta in e d  under  s i m i l a r  
c o n d i t io n s  from th e  p a r e n t  g lu c o s a n .
The te t r a m e t i iy l  g lu c o s e ,o b ta in e d  a s  above d e s c r ib e d ,  
m elted  a t  68-80 and a f t e r  r e c r y s t a l l i s a t  io n  from  8 7 -8 5 ÿ which 
was u n a f f e c te d  by ad m ix tu re  w ith  an  a u t h e n t i c  sample o f  th e  
same M.P. I t  showed In e t h y l  a l c o h o l  -  7 8 ,8  .
Found C -  6 0 .8 6  H -  8 ,26  OME -  5 1 ,3 ^ .
^10^20^6 r e q u i r e s  C -  5 0 ,84  H -  8 ,4 7  OME -  6 2 ,6 ^ .
-  t  8 2 .8  .
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THese r e s u l t s ,  a s  w i l l  be shown b e lo w , a r e  i n  s u b s t a n t i a l  
ag reem en t w i th  th e  r e s u l t s  o b ta in e d  when th e  r e s i d u e  i s  
h y d ro ly s e d  by means o f  aqueous  h y d r o c h l o r i c  a c i d .
2 . The seco n d  s e t  o f  o b s e r v a t io n s  m en tioned  a b o v e ,  l e a d ­
ing  to  th e  c o n c lu s io n  t h a t  th e  two s u b s t a n c e s  co n c e rn ed  were 
p r e s e n t  In  e q u lm o le c u la r  p r o p o r t i o n s ,  was a s  f o l l o w s .  A 
s m a l l  q u a n t i t y  o f  th e  c h lo ro fo rm  e x t r a c t  was h y d ro ly s e d  by 
means o f  aqueous h y d r o c h lo r i c  a c id  f o r  t h r e e  q u a r t e r s  
o f  a n  h o u r  a t  th e  b o i l i n g  p o i n t .  The p r o d u c t  on  I s o l a t i o n  
was o b ta in e d  In  8 3 .4 ^  y i e l d ,  showed -  1 ,4 6 4 3 .
Found C -  4 8 .7 8  H -  8 ,1 6  .
I n  o r d e r  to  be q u i t e  s u r e  t h a t  h y d r o l y s i s  was o o n ç l e te  th e  
p ro d u c t  was once a g a i n  s u b m it te d  to  h y d r o l y s i s  u n d e r  th e  
san e  c o n d i t i o n s  a s  b e f o r e .  Tlie y i e l d  on I s o l a t i o n  was v e iy  
bad on t h i s  o c c a s io n ,  b u t  t h i s  was p ro b a b ly  due to  a  d i f ­
f e r e n t  method a d o p te d  In  w ork ing  up th e  p r o d u c t .  On 
I s o l a t i o n  I t  Showed -  1 .4662  . Found O' -  4 8 .8 8  ,
H -  8 .2 0 ,  OME -  46.8)6. An e q u lm o le c u la r  m ix tu re  o f  t r l -  
and t e t r a u ^ t h y l  g lu c o s e  r e q u i r e s  C -  4 8 .7 8 ,  H -  8 .2 7 ,
OME -  47.3)6.
T here I s  th u s  v e ry  l i t t l e  d o u b t  t h a t ,  t a k in g  a i l  r e s u l t s  
In to  a c c o u n t  th e  c h lo ro fo rm  e x t r a c t  c o n s i s t s  o f  a n  e q u l ­
m o le c u la r  m ix tu re  o f  t r l m e t h y l  m e th y lg lu c o s ld e  and p e n t a ­
m e th y l g lu c o s e .  AS h a s  a l r e a d y  b e e n  shown th e  c h lo ro fo rm
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e x t r a c t  c o n s i s t s  o f  a b o u t 6 8 ^  o f  tn e  t o t a l  p r o d u c t  o f  
h y d r o l y s i s ,  so  t h a t ,  ig n o r in g  th e  im p u r i ty ,  th e  t e t r a m e t h y l  
g lu c o s e  p r e s e n t  am ounts t o  6 1 .4 ^  o f  6 8 ^ ,  o r  35*6^ o f  th e  
o r i g i n a l  m ix tu re ,  and th e  t r i m e t h y l  m e th y lg lu c o s id s  to  3 3 .6 .
AQ.UÆQU8  SQLUTIQy 0? THS HY33ROLY8I8 PRODUCT.
A ytlR  JgYRACTIQljr WITH CHlOKOfORM 11.
The p r e p a r a t i o n  o f  t h i s  p o r t i o n  o f  the  p r o d u c t  h a s  a l r e a d y  
b e e n  d e s c r ib e d  on page 138 . The p r o d u c t ,  a s  f i n a l l y  
o b t a i n e d ,  c o n s i s t e d  o f  a  s t i f f  s y r u p , w hich  showed 
Bj) -  1 .4 7 7 8 ,  and lA m ethy l a l c o h o l  -  ^  1 0 6 .8  .
Found C -  4 8 .1 1  H -  8 .8 3  OME -  39 .
C -  4 8 .0 3  H -  8 .1 7
D im e th y l m e th y lg lu c o s ld e  C^H^gOg r e q u i r e s  0  -  4 8 .6 4
H -  8 .1 0  OME ~ 41 .
MO nom ethy l m e th y lg lu c o s  id e ^q^iqOq r e q u i r e s  c -  4 6 .1 6
H -  7 .6 8  OME -  8 ^
th u s  c o r re s p o n d in g  to  a  m ix tu re  o f  7 7 .i jb  o f  d i -  and 8 8 . 8 ^  o f  
mono m ethyl m e th y lg lu c o s ld e .
I t  h a s  a l r e a d y  b e e n  shown t h a t  th e  p ro d u c t  a t  p r e s e n t  
u n d e r  d i s c u s s i o n  r e p r e s e n t s  3 1 . 0|p o f  th e  t o t a l  p r o d u c t  o f  
h y d r o l y s i s ,  and f u r t h e r  t h a t  th e  re m a in in g  6 8 . 0 )v gave 
C -  5 1 .4 6  H -  8 . 6 6  OME -  6 6 . 8 )#.
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I f  tu e  a i i a l y t l o a l  f i g u r e s  f o r  tn e  t o t a l  n y d r o l y s i s  
p r o d u c t  a r e  r e c a l c u l a t e d  fro m  tn e  above d a t a ,  tn ey  w i l l  be 
found to  be c -  5 0 .4 1  B -  8 .4 4  om  -  s i .o jb .  These 
a r e  i n  good ag reem en t w i tn  tn e  a v e ra g e  v a lu e  o b t a in e d ,  and 
a lm o s t  i d e n t i c a l  w i tn  one o f  tn e  a n a ly s e s  a c t u a l l y  c a r r i e d  
o u t .  (A verage 0 -  5 0 .3 0  H -  8 .3 8  OMS -  60.
One a n a l y s i s  gave C -  5 0 .4 0  H -  8 .3 0  OME -  50 .6)6).
Tne amount o f  monometnyl m e tn y lg lu c o s id e  p r e s e n t  In  tn e  
m ix tu re  i s  shown t o  be  p ro b a b ly  r a t h e r  l e s s  t h a n  33 .
by f u r t h e r  work which w i l l  now be d e s c r i b e d .
c H i
The t o t a l  p ro d u c t  n o t  e x t r a c t a b l e  by w a te r  from  aqueous 
s o l u t i o n  was s u b m it te d  to  f r a c t i o n a l  d i s t i l l a t i o n .  in  
t h i s  was 9 .3888  grams o f  th e  m ix tu re  gave f o u r  f r a c t i o n s  
a s  fo l lo w s
1 . 0 .7380  grams h a v in g  -  1 .4 7 3 6  b o i l i n g  u n d e r  1 6 5 /0 .4  mm
78)b
3 . 3 .6940  grams h a v in g  -  1 .4 7 4 3  and i n  m e th y l a l c o h o l
-  8 8 .1  39.7)6 b o i l i n g  a t  1 6 6 /0 .4  mm.
3 . 3 .6436  grams h a v in g  -  1 .4791  b o i l i n g  o v e r  190/(0 .4  mm.
3 7 . ^
4 .  1 .6 6 7 8  grams h a v in g  -  1 .4 8 3 0  b o i l i n g  o v e r  1 9 0 /^ .4  mm.
16.8)6
0 .5846  grams o f  und i s  t i l l a b l e  r e s i d u e .  8.3)6 
There i s  a  l o s s  o f  0 .1 7 1 7  grams o r  1.8)6 o f  th e  w h o le .
F r a c t i o n  3 . was a n a ly s e d  g i v i n g  C -  4 8 .6 6  H -  8 .3 1  OME-40. 
D im ethyl m e th y lg lu c o s ld e  c H 0 r e q u i r e s  0 -  4 8 .6 4 ,
H -  8 .1 0  OME -  41.8)5, and th u s  c o n s i s t e d  o f  p u re  
d im e th y l  m e th y lg lu c o s ld e .
F r a c t i o n s  1 and g; were n o t  f u r t h e r  exam ined . F r a c t i o n  4 was 
a l s o  a n a ly s e d  g iv in g  C -  4 7 .3 8  H -  7 .
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The unh l e t  n i a b l e  r e e ld u e  ( 0 .6 8 4 6  gratae) wae d l a e o l r e d  in  
w a t e r ,  and b o i l e d  f o r  a  s n o r t  t im e  w i th  H o r l t  and le a d  c a r ­
b o n a te ,  a f t e r  w nicn  th e  s o l u t i o n  was f i l t e r e d  and tn e  p r o ­
d u c t  I s o l a t e d  i n  th e  u s u a l  m ariner. The p r o d u c t  w eighed
0 .4 6 2 0  g ram s, th u s  am oun ting  to  4 . 6 ^  o f  th e  o r i g i n a l  
9 .2 6 8 6  grams o f  p r o d u c t ,  and c o n s i s t e d  o f  a  g l a s s .
fo u n d  C -  4 5 .7 1 ^  H -  7 .1 6 ^  OMa -  28.9)0
CqHi ^Oq Monomethyl m e th y Ig lu c o s id e  r e q u i r e s
C -  4 6 .1 6  H -  7 . 8 9 7 0  QMJi; -  29.8)0.
I t  was found  Im p o s s ib le  t o  d e te r m in e  t h e  r e f r a c t i v e  Index 
owing t o  th e  g l a s s y  n a t u r e  o f  th e  s u b s t a n c e .  T h is  p r o d u c t  
e v i d e n t l y  c o n s i s t e d  e s s e n t i a l l y  o f  monomethyl m e th y lg lu c o s Id e  
t o n e t h e r  w i th  a  s m a l l  q u a n t i t y  o f  some I n ç u r l t y ,  w hich  I s  
n o t  s u r p r i s i n g  c o n s id e r in g  I t  had n e v e r  b e e n  d i s t i l l e d .
The t o t a l  q u a n t i t y  o f  mono m ethyl m e th y lg lu c o s  Ide p r e s e n t  
I n  t h e  m ix tu re  can  now b e  ro u g h ly  c a l c u l a t e d ,  f r a c t i o n  4 ,
a s  I s  shown by I t s  a n a l y t i c a l  f i g u r e s  (C -  4 7 .2 8 ^ )  c o n t a in s
a b o u t  64.6)^ o f  I t s  w e ig h t o f  mono m e th y l m e th y lg lu c o s  Id e .  a s  
f r a c t i o n  4 i s  I t s e l f  16.8)^ by w e ig h t o f  t h e  o r i g i n a l  p r o d u c t ,  
t h e  monomethyl m e th y lg lu c o s Id e  p r e s e n t  c o r r e s p o n d s  to  ab o u t  
8 . 2 ^  o f  t h e  t o t a l  p r o d u c t .
f r a c t i o n  3 was n o t  a n a l y s e d , b u t  a  ro u g h  a p p r o x im a t io n
o f  I t s  c o m p o s i t io n  can  be a r r i v e d  a t  from  i t s  o b se rv e d
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r e f r a c t i v e  index  (Hd -  1 .4 7 0 1 ) .  As w i l l  be d e s c r ib e d  
below  a  m ix tu re  was o b ta in e d  In  th e  c o u r s e  o f  f u r t h e r  work 
Showing Kp -  1 .4 8 0 0  . T h is  gave ONE -  39.6)^, and th u s  
c o n ta in e d  1 8 .3 ^  o f  monomethyl m e th y lg lu c o s  Id e .
In  view  o f  th e  somewhat I n a c c u r a te  n a t u r e  o f  m ethoxyl 
d e t e r m in a t io n s  In  g e n e r a l  th e  p e r c e n ta g e  o f  monomethyl 
m e th y lg lu c o s I d e  p r e s e n t  In  F r a c t i o n  3 can  be c a l c u l a t e d  on 
t h e  same b a s i s  In  s p i t e  o f  th e  d i f f e r e n c e  b e tw e en  th e  
r e f r a c t i v e  I n d ic e s  o f  t h e  two p r o d u c t s .  F r a c t i o n  3 i s  
I t s e l f  27.4)6 by w e ig h t  o f  t h e  o r i g i n a l  p r o d u c t ,  and t h e r e ­
f o r e  c o n ta in s  2 7 .4  x  1 8 .3  -  6.0)6 o f  monomethyl m e th y lg lu -  
c o s ld e ,  b r in g in g  th e  t o t a l  p e r c e n ta g e  o f  t h i s  compound to  
6 . 0  9 .2  4 . 8  -  1 9 . 0 7 b. The above p e r c e n ta g e  was n o t
how ever v e ry  c l o s e l y  u p h e ld  by f u r t h e r  worx on F r a c t i o n s  
2 and 3 .
On th e  a n a lo g y  o f  th e  c h lo ro fo rm  e x t r a c t i o n  o f  aqueous 
s o l u t i o n s  f o r  th e  s e p a r a t i o n  o f  m e th y la te d  g l u c o s e s ,  th e  
u s e  o f  which h a s  b e e n  d e s c r ib e d  a b o v e ,  I t  was hoped t h a t  
a  s e p a r a t i o n  o f  d i -  and monomethyl m e th y lg lu c o s Id e  might be  
ac co m p lish ed  by means o f  e x t r a c t i o n  from  aqueous s o l u t i o n  
w i th  amyl a l c o h o l .  The p r o c e s s  was found t o  e f f e c t  a  
p a r t i a l ,  b u t  n o t  com ple te  s e p a r a t i o n .
F r a c t i o n s  2 and 3, am oun ting  now to  3 .9 5 9 3  grams were 
d i s s o lv e d  In  w a te r  and e x t r a c t e d  a b o u t  s i x  t im e s  w i th  amyl 
a l c o h o l .  The e x t r a c t  on  I s o l a t i o n  welgïied 1 .1177  g ram s.
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o r  38.2jÈ Of th e  oomhIneA F r a c t i o n s  2 and 3 and gave 
OSŒ -  4 0 .7 ^  and -  1 .4 7 6 0  th u s  c o n s i s t i n g  o f  d ic ie th y l  
m e th y lg lu c o s I d e  and b r in g in g  th e  t o t a l  q u a n t i t y  o f  t h i s  
compound a c t u a l l y  I s o l a t e d  up t o  6 .6 8 1 1  gram s, o r  eo.O ji 
o f  th e  t o t a l  q u an t i t y  w hich was n o t  e x t r a c t e d  by c h lo ro fo rm  
from  th e  aqueous s o l u t i o n  o f  t h e  h y d r o l y s i s  p r o d u c t  o f  th e  
R es id u e  B. A s m a l l  amount o f  sodium  b i c a r b o n a t e  was added 
t o  t h e  aqueous s o l u t i o n  w hich  was th e n  e x t r a c t e d  w i th  c h l o r o ­
fo rm , i n  o r d e r  to  make s u r e  o f  th e  rem oval o f  a l l  t r a c e s  o f  
am}l a l c o h o l .
The aqueous s o l u t i o n  was th e n  t a k e n  to  d r y n e s s  i n  a  
vacuum and th e  r e s id u e  e x t r a c t e d  w i th  c h lo ro fo rm .  In  t h i s  
way 2 .3 8 0 8  grains o f  a  s t i f f  sy ru p  were o b t a in e d .  owing to
a n  a c c i d e n t  a  sm a l l  q u a n t i t y  was l o s t  i n  t r a n s f e r r i n g  th e  
p r o d u c t  to  th e  d i s t i l l i n g  f l a s k .  The d i s t i l l a t i o n  was 
a c t u a l l y  c a r r i e d  o u t  on 2 .3 6 6 8  g ra in s , th e  d i s t i l l a t e  b e in g  
c o l l e c t e d  in  two f r a c t i o n s ,  and t h e  b a t h  b e in g  a b o u t  2 2 o 7 o .4  mmj
The f i r s t  f r a c t i o n  w eighed 0 .7 3 2 6  g ram s, and g ave  ,
Kjj -  1 ,4 8 0 0  and QMS -  3 9 .6 j t
The second  f r a c t i o n  w eighed 1 .5 9 3 2  g ram s, and snowed
Njj -  1 .4 8 3 0  and [ o L l i )  ^  m e th y l a l c o h o l  -  88.7)^. 
round  C -  4 7 .6 8  H -  6 .1 9  CMS -  36.8)6.
^8^16^6 ^onom ethyl m e th y lg lu c o s  ide  r e q u i r e s
C -  4 8 .1 5  K -  7 .8 8  01£k -  28.8)^
( 145 )
CgKisO0  D im ethy l m e th y lg lu c o s  id e  r e q u i r e s
C -  4 8 .6 4  H -  8 .1 0  QME -  4 1 .8 ^ .
C a l c u l a t i n g  from  th e  z e i s e l ,  th e  f i r s t  f r a c t i o n  c o n t a i n s  
1 8 .3 ^  o f  monomethyl m e th y lg lu c o s  i d e ,  and  th e  seco n d  f r a c t i o n  
c o n t a i n s  38.6)b o f  t h a t  s u b s t a n c e ,  c a l c u l a t i n g  from  th e
O bserved  v a l u e  f o r  C and H. The v a l u e  f o r  H i s  th u s  r a t h e r
h i g h ,  su ch  a  m ix tu re  r e q u i r i n g  H -  7.04)6.
The f i r s t  f r a c t i o n  c o n t a in s  31.5)6 o f  th e  t o t a l  p r o d u c t ,  and 
th e  second  f r a c t i o n  c o n t a in s  68.5)6. The p e r c e n ta g e  o f  mono- 
m e th y l m e th y lg lu c o s id e  i n  th e  t o t a l  p r o d u c t ,  i s  t h e r e f o r e  
3 1 .5  X 1 8 .3  6 8 .5  X 3 8 .5  -  33.
I t  W il l  be o b se rv e d  t h a t  a  c o n s i d e r a b l e  l o s s  was
e n c o u n te r e d  in  th e  c o u r s e  o f  th e  above o p e r a t i o n s ,  s in c e  
3 .8 5 8 3  grams o f  th e  m ix tu re  were d i s s o l v e d  i n  w a t e r ,  b u t  
th e  t o t a l  p r o d u c t  i s o l a t e d  o n ly  am ounted t o  1 .1 1 7 7  
3 .5 8 0 8  -  3 .6 8 8 6  g ra m s . There was th u s  a  l o s s  o f  0 .3607  grams 
o r  6 . 6 )6 . T h is  l o s s  p ro b a b ly  to o k  p l a c e  a t  th e  e x p e n se  o f  
t h e  p o r t i o n  re c o v e re d  from  aqueous  s o l u t i o n ,  owing to  i n ­
s u f f i c i e n t  d ry in g  o f  th e  r e s i d u e  o b t a in e d  by tn e  e v a p o r a t i o n  
o f  th e  aq u eo u s  s o l u t i o n ,  b e f o r e  e x t r a c t i n g  w i th  c h lo ro fo rm .  
A ssum ing t h i s  to  be  th e  c a s e ,  th e  p o r t i o n  w hich  was n o t  e x t r a c t  
a b l e  from  aq u eo u s  s o l u t i o n  by means o f  am yl a l c o h o l  am ounts 
to  l ü ü - 3 8 .3  (a n y !  a l c o h o l i c  e x t r a c t )  -  71.8)6 o f  th e  combined 
y r a c t i o n s  3 and 3, w hich  th e m se lv e s  qmoupt t o  4 4 . 3 ) 6  o f  th e
( 14ü )
t o t a l  p r o d u c t .  The p o r t i o n  a c t u a l l y  i s o l a t e d  from  
aqueous s o l u t i o n ,  on  th e  o t h e r  h a n d ,  am ounts t o  o f
th e  combIned f r a c t i o n s .
The t o t a l  q u a n t i t y  o f  mono m eth y l m e tn y lg lu c o s id e  p r e s e n t  
i n  th e  m ix tu re  ca n  now be c a l c u l a t e d .  I t  h a s  a l r e a d y  been  
Shown t h a t  th e  p o r t i o n  o f  f r a c t i o n s  2 and 0 w hich  was n o t 
e x t r a c t a b l e  from  aqueous  s o l u t i o n  by means o f  a u y l  a l c o h o l  
c o n t a i n e d , a f t e r  d i s t i l l a t i o n ,  32.1ÿi by w e lg n t  o f  monomethyl 
m e th y lg lu c o s  I d e .  Assum ing th e  d i s t i l l a t e  t o  amount to
71.8)6 o f  th e  mixed f r a c t i o n s ,  t h e s e  would c o n t a i n  7 1 .8  x
0 2 .1  -  20.0)6 o f  monomethyl m e th y lg lu c o s  i d e . Assum ing on 
th e  o t h e r  hand t h a t  t h e  d i s t i l l a t e  o n ly  am ounts t o  65 . 
o f  th e  m ixed f r a c t i o n s ,  th e  p e r c e n ta g e  o f  mono m ethy l m e th y l­
g lu c o s  Ide  p r e s e n t  becomes 6 6 . 6  x  32 .1  -  2 1 . 0 ) 6
As h as  a l r e a d y  b e e n  shown, th e  combined F r a c t i o n s  2 and 
3 c o n t a i n  4 4 .2 ^  by w e ig h t  o f  th e  t o t a l  8 .2 8 8 6  grams o f  p r o ­
d u c t ,  a n  i n v e s t i g a t i o n  o f  w hich  i s  a t  p r e s e n t  b e in g  d e s c r i b e d ,  
so t h a t  th e  p e r c e n t a g e  o f  monomethyl m e th y lg lu c o s I d e  becomes
4 4 .2  X 2 3 .0  -  1 0 .1 ,  o r  4 4 .2  X 2 1 .0  -  8 . 3 .  I n  a d d i t i o n  to  
t h i s ,  t h e r e  i s  a  f u r t h e r  4 .8)a o f  monomethyl m e th y lg lu c o s  i d e , 
th e  I s o l a t i o n  o f  w hich  was d e s c r i b e d  on  page , w hich  
b r in g s  th e  t o t a l  monomethyl m e th y lg lu c o s  id e  p r e s e n t  i n  th e  
m ix tu re  to  14 .9); o r  1 4 . 1 5 6 , a s  a g a i n s t  18.0)5, Which was th e  
v a lu e  found  In th e  p r e v io u s  d e t e r m i n a t i o n  dn  page
( 147  )
I t  h a s  a l r e a d y  b e e n  shown, h o w ever, t h a t  t h e  p o r t i o n  
o f  th e  h y d r o l y s i s  p ro d u c t  o f  th e  r e s i d u e ,  w hich was n o t  
e x t r a c t a b l e  from  aqueous s o l u t i o n  by  means o f  c h lo ro fo rm ,  
t h a t  Is  to  s a y ,  th e  8 ,2866  grams a t  p r e s e n t  u n d e r  d i s c u s s i o n ,  
am ounted t o  3 1 ,0 ^  o f  th e  w h o le , th e  p e r c e n ta g e  o f  mono m ethy l 
m ethy l g lu e  os Ide  in  th e  t o t a l  p r o d u c t  o f  th e  h y d r o l y s i s  I s  
t h e r e f o r e ,  a c c o rd in g  to  th e  t h r e e  d é t e r m in â t  io n s  w hich  have 
j u s t  b ee n  d e s c r ib e d ,  e i t h e r ,
1 .  1 8 .0  X 3 1 .0  ~ 6 .8 ^
» .  1 4 .8  X 3 1 .0  -  4.6{^
3 . 1 4 .1  X 3 1 .0  -  4.4)b
These f i g u r e s ,  though  n o t  v e ry  s a t i s f a c t o r y , snow a t  any  r a t e  
t h a t  th e  monomethyl m e tliy lg iu co ax ae  c a n  be r e g a r d e d  a s  an  
a d v e n t i t i o u s ,  r a t h e r  th a n  a s  a n  e s s e n t i a l  p r o d u c t  o f  h y d ro ­
l y s i s .
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RESIDUE B.
^  H ydrolysis witii strong a c id  MEOH. 
A MIXTURE QE METHYLATED GLUÜ0SIDE3.
EXTRACTABLE PORTIOK. Mobile Syrup
69^ Of A.
C -  51.46 H -  8 . 6 8  OME -  6 6 .M>o 
Average v a lu e .
H ydrolysis by 8 yo aqueous HCL.
9 3 . 4 7 0  YT&LD OE BiRTLY CRYSTaLLIKE SYRUP
C -  49 .78  H -  8 .27  OME -  47.3^
EXTRACTABLE PORTION c o n s is ts  th erefo re  
o f  an equim olecular mixture o f t r i -  and 
tetra-m etijy l m ethylglucos id e .
E xtraction  o f the aqueous so lu t io n  of 
the above w ith chloroform .
D. UKEXTRACTABLE PORTIOK. S t i f f  Syrup
31^ Of A.
C -  47 .31  H -  7 .90  OME -  38 .3^  
Average v a lu e .
f r a c t io n a l  D i s t i l l a t io n .
E r a c .l .  4 7 . 8 7 0  o f B.
DIMETHYL METHYLGLUCOSIDE.
C -  48 .56  H “ 8.21 OME -  40.8^
F ra c .2 . 44 .2^  Of B.
A MIXTURE OF DI- AKD MOKGMETHYL 
METHYLGLUC03IDE. con ta in ing  2 2 ^ o f  
the la t t e r .
UKDISTILLABLE RESIDUE. 6 .3 ^  Of B.
\ Treatment w ith n o r it and lead  
\ carbonate.
MQKOKETHYL METHYLGLUCOS IDE. 4 .8 ^  Of D.
( 148  )
HÏ1«0LY8I8 o r  THB RBSiaCTI B.
B. By mean» o f  agueoua n y a r o o t a o r l o  a o i a .
The R esidue  was h y d ro ly s e d  b y  b o i l i n g  w i th  t h r e e  p e r  c e n t  
aqueous h y d r o c h lo r i c  a c i d ,  th e  r e a c t i o n  b e in g  f o l lo w e d  
p o l a r i m e t r i c a l l y .  owing t o  th e  i n s o l u b i l i t y  o f  th e  com­
pound in  w a te r  no r e a d i n g s  co u ld  be  t a k e n  f o r  th e  f i r s t  
h o u r .  The r e a d in g s  o b ta in e d  w ere  a s  f o l lo w s  
1 h o u r  7 6 . S
Z i  h o u rs  7b. 1 o r  7 1 .7  c o r r e c t e d  f o r  ciiange i n  con ­
c e n t r a t i o n  o # in g  t o  h y d r o l y s i s .
The y i e l d  was 65^ o f  t h a t  t h e o r e t i c a l l y  o b t a i n a b l e .
Found C -  4 8 . a?  H -  7 .8 9  OME -  4 0 . Ij^ ASh -  1 .1 4 8 ^
The v a lu e s  f o r  C and H a r e  c a l c u l a t e d  on  th e  a s h  f r e e  m a t e r i a l .
The h y d r o ly s i s  p ro d u c t  s n o u ld  c o r re s p o n d  i n  c o m p o s i t io n  w i th
t r i a i e th y l  g l u c o s e .  OgH^gOg r e q u i r e s  c -  4 8 .6 4  r  -  8 .1 0
OME -  41.8JJ. 5 .0 8 8 1  grams Of th e  above w ere d i s s o l v e d
in  w a te r  and e x t r a c t e d  tw e lv e  t im e s  w i th  c h lo ro f o rm .  A f t e r
rem oval o f  th e  c h lo ro fo rm  th e  e x t r a c t  w eighed  2 .1 7 6 0  g ram s.
T his was d i s t i l l e d ,  k e e p in g  t h e  b a t h  a t  160 , when 2 .1 0 8 7
grams o f  d i s t i l l a t e  w ere o b ta i n e d ,  and 0 .0 6 6 ^  gram s o f
r e s i d u e .  The d i s t i l l a t e ,  c o n s i s t i n g  o f  3 7 .4 ^  o f  th e  o r i g i n a l
p r o d u c t ,  c r y s t a l l i s e d  S p o n ta n e o u s ly .  The c x y s t a l s  gave
M.P. 6 8 -8 0  . OME -  49 .6 ;^ , and [  a b s o lu te ,  a l c o h o l
-  6 7 .4  , Showing t h a t  th e  t e t r a m e t n y l  g lu c o s e  was n o t  p u r e .
( 149 )
on r d c r y s t a l l l s a t l o n  from p e t ro le u m  e t n e r ,  t n e  a u b s ta n c e  
snowed M.P. 8 2 -8 8 , w nicn was uncnanged  by a d m ix tu re  w ltn  
an  a u t n e n t i o  sam ple  o f  t e t r a m e t n y l  g lu c o s e  and 0 M2  -  61*2^. 
T e t r a m e tn y l  g lu c o s e  r e q u i r e s  OME -  6 2 .5 ^  and i n  a b s o l u t e  
a l c o n o l  -  8  .
The aq u eo u s  s o l u t i o n  was th e n  e v a p o ra te d  to  d r y n e s s ,  
and tn e  r e s i d u e  r e c o v e r e d .  T h is  was c o n v e r te d  t o  t n e  
g lu c o s ld e  by  means o f  h e a t i n g  w i th  1 ^  a c i d  m e th y l a l c o h o l  
i n  th e  u s u a l  m anner. The m ix tu re  o f  g l u c o s id e s  was th e n  
d i s s o l v e d  in  w a te r  and a g a in  e x t r a c t e d  w i th  c h lo ro fo rm .
In  t h i s  way 2 .8 8 7 4  grams gave 1 ,9476  grams o f  e x t r a c t .
T h is  was d i s t i l l e d  g i v i n g  1 .5 4 4 6  grams i n  t h e  f i r s t  f r a c t i o n  
Showing Sjj -  1 .4 6 7 0  and ome -  6 1 .9 ^ ,  and 0 .2 9 2 7  grams i n  th e  
second  f r a c t i o n  snow ing -  1 .4 6 4 6  and OME -  4 6 .8 ^ ,  snow ing 
t h e  p r e s e n c e  o f  46,7^^ o f  t r i m e t h y l  m e tn y lg lu c o s id e  i n  t h i s  
l a t t e r  f r a c t i o n .  T r im e th y l  n « th y I g lu c o s id e  r e q u i r e s  OME-62. 6)( 
and d im e th y l  m e tn y lg lu c o s id e  r e q u i r e s  0M£ -  41.8jù, A dding  
th e  t r i m e t h y l  m e tn y lg lu c o s id e  p r e s e n t  in  tn e  second  f r a c t i o n  
t o  th e  f i r s t ,  tn e  t o t a l  t r i m e t h y l  m e tn y lg lu c o s id e  becomes 
1 .6 8 1 2  g r a m s ,o r  6 8 .2 ^  o f  t n e  mixed g l u c o s i d e s .  A llo w in g  f o r  
th e  37.4J4 o f  t e t r a m e t n y l  g lu c o s e ,  tn e  p e r c e n ta g e  o f  t r i m e t h y l  
g lu c o s e  p r e s e n t  becomes 6 2 . 8 7  ^ o f  6 2 . 6 7 0  o r  36.4yo o f  th e  t o t a l .  
The re m a in d e r  o f  t n e  p r o d u c t ,  am oun ting  t o  2 6 .2 ^  o f  tn e  t o t a l  
p r o d u c t  was examined f o r  monomethyl g lu c o s e  by e x t r a c t i o n  
w i th  c h lo ro fo rm  when 0 .6 0 0 9  grams gave a n  i n s o l u b l e  r e s i d u e
{ 150 )
Of 0 .0 6 1 5  g ra m s . T h is  was o r l g l m l l y  o b ta in e d  from  1 .9 1 0 5  
grams o f  h y d r o l y s i s  p r o d u c t ,  and th u s  c o r re s p o n d s  to  3 .7 ^  
o f  monomethyl g lu c o s e .
The p r o d u c t  from  th e  a c id  m e tb y l  a l c o h o l i c  h y d r o l y s i s  
o f  t h e  r e s i d u e  is  th u s  s e e n  to  p o s s e s s  e s s e n t i a l l y ,  th e  
f o l lo w in g  c o s p o s l t l o n .
1 .  g y  a c i d  m e th y l  alÆOiio3.LcL sjW eQ.miM A IP -
nyqjrp^ g.ia.» lyslÆ,.
T e tra m e tn y l  m e th y lg lu c o -
8 id e  3 6 .5 ^  3 7 .4ÿ,
69.0)6 74.9)6
Trims th y  1 m e th y lg lu o o -
8 Ide  33.5)6 36.4)3
D im ethy l m e th y lg lu c o -
s i d e  26.0)6 21.5)6
Monoiûetiiyl i i ia t i iy lg lu -  31.0)6 . 2 6 .2 ^
00ÜIda
5.0)6 ( a b o u t )  3 .7
The monomethyl m e tn y lg lu c o s id e  i s  a lm o s t  c e r t a i n l y  a d v e n t -  
I t l o u s ,  p r o b a b ly  r e p r e s e n t i n g  in co sq p le te  m é th y la t io n ,  and 
can t h e r e f o r e  b e  ig n o r e d ,  and reck o n e d  a s  d im e th y l  m e th y l­
g lu c o s  Ide .
The above f i g u r e s  a r e  se e n  to  c o r re s p o n d  v e ry  c l o s e l y  
t o  th o s e  r e q u i r e d  f o r  a  m ix tu re  c o n t a i n i n g  m o le c u la r  p r o ­
p o r t i o n s  o f  d l -  t r l -  and t e t r a - m e t h y l  m e tn y lg lu c o s id e ,  w hich  
a r e  a s  f o l l o w s .
( 151 ) ( /  5<
T e tra m e tn y l  m e tn y lg lu o o -
s i d e  3 6 .3 ^  3 6 .4 ^
T r im e th y l  m e th y lg lu c o -  68,6;^ 68,
s i d e  3 3 .3 ^  3 3 .3 ^
D im ethy l m e th y lg lu c o -
8 id e  3 1 .4 ^  31.3%,
T here  i s  th u s  v e r y  l i t t l e  d o u b t  t h a t  t h e  R e s id u e  y i e l d s  on 
h y d r o l y s i s  e q u a l  m o le c u la r  p r o p o r t i o n s  o f  d i -  t r i -  and 
t e t r a m e t n y l  g l u c o s e .  a  fo rm u la  f u l f i l l i n g  t h e s e  c o n d i t i o n s  
h a s  b e e n  p ro p o sed  in  t h e  T h e o r e t i c a l  P a r t  o f  t h e  T h e s i s .
ATTBMPTgP POLYMER I8ATI OK Qg TRIMUKTl dLOOPSAg.
An a t te m p t  was made to  p o ly m e r i s e  t r i m e t h y l  g lu c o s a n  u n d e r  
th e  same c o n d i t i o n s  a s  th o s e  employed f o r  g lu c o s a n  i t s e l f .
The s u b s ta n c e  was h e a te d  in  a  s e a le d  vacu u m -tu b e  f o r  10 
h o u r s  a t  360^ . The dee  o f  a  s e a l e d  tu b e  was n e c e s s a r y ,  a s  
o th e r w is e  th e  s u b s ta n c e  s im p ly  d i s t i l l e d  ou t o f  th e  v e s s e l  
em ployed . The s u b s t a n c e  d a rk e n e d  c o n s id e r a b ly  d u r in g  th e  
c o u r s e  o f  h e a t i n g ,  b u t  on o p en in g  th e  tu b e  th e  c o n te n t s  
c r y s t a l l i s e d  im m e d ia te ly  and c o m p le te ly  on  n u c l é a t i o n  w ith  
t r i m e t h y l  g lu c o s a n ,  g i v i n g  M.P. -  , w hich  was n o t  a f f e c t e d
by a d m ix tu re  w i th  a u t h e n t i c  t r i m e t h y l  g lu c o s a n ,  and 
in  m e th y l a l c o h o l  -  - 8 8 .2  .
A second  e x p e r im e n t  was t r i e d  u n d e r  th e  same c o n d i t io n s
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u s in g  z ln o  c h l o r i d e  a s  a  c a t a l y s t ,  b u t  In  t h i s  c a se  t h e  
s u b s ta n c e  was c o n ^ l a t e l y  d e s t r o y e d .  on h e a t i n g  w i th  z i n c  
C h lo r id e  f o r  3^ h o u r s  a t  160 , fo l lo w e d  by e x t r a c t i o n  w i th  
e t h e r  a  s m a l l  q u a n t i t y  o f  a  brown sy ru p  was o b ta in e d  w hich  
c r y s t a l l i s e d  o n ly  to  a  sm a ll  e x t e n t  on n u c l é a t i o n  w i th  t r i ­
m e thy l g lu c o s a n .  The s u b s ta n c e  re d u c e d  F e h l i n g ' s  s o l u t i o n  
a f t e r ,  b u t  n o t  b e f o r e ,  h y d r o l y s i s .
ro u n d  C -  60.46)6 H -  7.66)b OME -  43.W)ü 
T r im e th y l  g lu c o s a n  CgH^gOg r e q u i r e s
C -  6 2 .8 4 ^  H -  7.84)4 OME -  46.6)4
The f i g u r e s  f o r  0 and H a r e  c a l c u l a t e d  on a s h  f r e e  m a t e r i a l  
a s  th e  s u b s ta n c e  i t s e l f  was found to  c o n t a i n  a b o u t  1 .7 6 ^  
o f  a s h ,  p ro b a b ly  z i n c  c h l o r i d e .  T here  i s  th u s  l i t t l e  
d o u b t ,  on t h e  e v id e n c e  g iv e n  ab o v e ,  t h a t  t h i s  p r o d u c t  
r e p r e s e n t s  d ec o u g p o s it io n  r a t h e r  t h a n  p o l y m e r i s a t i o n ,  and 
t h a t  a s  was e x p e c te d ,  t r i m e t h y l  g lu c o s a n  c a n n o t  be p o ly m er­
is e d  owing to  th e  a b s e n c e  o f  f r e e  h y d ro x y l  g r o u p s .  T h is  
c o n c lu s io n ,  though  n o t  o v e r th ro w n , i s  somewhat sh ak en  by 
th e  r e s u l t s  o b t a in e d  by th e  h y d r o l y s i s  o f  t h e  s u b s t a n c e .
The cofl^oimd was h y d ro ly s e d  by  b o i l i n g  w i th  3)4 aqueous 
h y d r o c h l o r i c  a c i d .  The r e a c t i o n  was f o l lo w e d  p o l a r i -  
m e t r i c a l l y ,  th e  fo l lo w in g  changes i n  th e  s p e c i f i c  r o t a t i o n  
o f  th e  s o l u t i o n  b e in g  o b s e rv e d .
( i63 )
! /
I n i t i a l  _i_ 4 8 .0
1 h o u r  60. e
4 h o u rs  7 0 .2  U n c o r re c te d .
These f i g u r e s  h e a r  a  c e r t a i n  re se m h la n c e  t o  th o s e  o b ta in e d  
When hex a in e th y l d lg lu c o s a n  was h y d r o ly s e d  by means o f  
aqueous h y d r o c h lo r i c  a c i d .  These w ere a s  f o l lo w s  
I n i t i a l  7 ^
I n i t i a l  4 6 .6
2 h o u rs  7 9 .4
4 h o u rs  6 3 .7  U n c o r re c te d
The m ost 1 a v o r t a n t  p o i n t  how ever seems t o  c o n s i s t  in  th e
f a c t  t h a t  th e  a c t i o n  o f  z i n c  C h lo r id e  on  t r i m e t h y l  g lu c o s a n  
changes  th e  s p e c i f i c  r o t a t i o n  o f  th e  compound from  la e v o  
t o  d e x t r o ,  w i th o u t  a l t e r i n g  t h e  g l u c o s i d i c  c h a r a c t e r  o f  th e  
p r o d u c t .
I t  i s  o b v io u s ly  i n ^ o s s i b l e  t h a t  a  cosqpound p o s s e s s i n g  
th e  c o n f i g u r a t i o n  a s c r i b e d  to  t r i m e t h y l  g lu c o s a n ,  can  g iv e  
r i s e  to  a  body o f  th e  p r o b a b le  c o n s t i t u t i o n  o f  h ex am eth y l 
d lg lu c o s a n ,  b u t  i t  i s  none t h e  l e s s  p o s s i b l e  t h a t  a  c e r t a i n  
amount o f  p o l y m e r i s a t i o n  t o  a  d i f f e r e n t  ty p e  o f  p r o d u c t ,  
a c c o n ^ a n ie d  by much more e x t e n s i v e  d e c o m p o s i t io n ,  may t a k e  
p la c e  When t r i m e t h y l  g lu c o s a n  i s  s u b j e c t e d  t o  th e  a c t i o n  
o f  z i n c  c h l o r i d e  a t  160*.
0
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Two grams o f  D e x t r in  4 .  were d i s t i l l e d  from  a  s i l i c a  f l a s k  
by means o f  a  f l a m e , y i e l d i n g  1 .5  gram s o f  d i s t i l l a t e  and
0 .1  gram  o f  r e s i d u e .  T h is  am ounts to  a  76^ y i e l d  o f  d i s ­
t i l l a t e ,  a s  a g a i n s t  60^  i n  t n e  c a s e  o f  s t a r c h  and c e l l u l o s e .  
The p ro d u c t  had th e  same a p p e a ra n c e  a s  t h a t  o b ta in e d  i n  th e  
p r e p a r a t i o n  o f  g lu c o s a n ,  b u t  ^ t h o u g h  i t  was a c i d  to  l i tm u s  
and red u ced  ? e h l i n g *s s o l u t i o n  i n  th e  c o l d ,  i t  f a i l e d  t o  
d e c o l o u r i s e  b rom ine  w a te r .
I n  o r d e r  to  t e s t  f o r  th e  p r e s e n c e  o f  g lu c o s a n ,  t h e  
d i s t i l l a t e  was s h a k e n  w i th  c a u s t i c  so d a  and b en z o y l  
c h l o r i d e  when a  s u b s t a n c e  i n s o l u b l e  i n  w a te r  s e p a r a t e d  o u t .  
This how ever p ro v e s  to  be a  v i s c o u s  o i l  m e l t in g  below  100 , 
Which a p p a r e n t ly  c o u ld  n o t  be p u r i f i e d ,  so  t h a t  v e ry  l i t t l e ,  
i f  a n y ,  g lu c o s a n  a p p e a r s  to  be  p ro d u ced  by th e  dxy d i s t i l l ­
a t i o n  o f  t h e s e  d e x t r i n e .
SODIUM HYDBOJCIDB OOMPQUMDS OF THE P m H I M .
y o r  r e a s o n s  g iv e n  in  th e  T h e o r e t i c a l  P a r t  i t  was d e c id e d  
to  a t t e m p t  th e  p r e p a r a t i o n  o f  th e  sodium  h y d ro x id e  compounds 
o f  t h e  s y n t h e t i c  d e x t r i n e  i n  t h e  manner d e s c r ib e d  by B a r r e r  
( l o c . c l t . ) .  in  o r d e r  t h a t  th e  r e s u l t s  o b ta in e d  sh o u ld  be 
a s  r e p r e s e n t a t i v e  a s  p o s s i b l e  two p a r a l l e l  s e t s  o f  e x p e r im e n ts  
were c a r r i e d  o u t ,  u s in g
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1 . An Impure f r a c t i o n  o f  D e x t r in  1, and
2 , ï r a c t i o n  a .  o f  D e x t r in  4 .
The method o f  p r e p a r a t i o n  d e s c r ib e d  by K a r r e r  was fo l lo w e d .
The s u b s ta n c e s  were d i s s o lv e d  i n  a  few o c .  o f  n in e  p e r  c e n t  
c a u s t i c  so d a  s o l u t i o n  and p r e c i p i t a t e d  w i th  a b s o l u t e  a l c o h o l ,  
When th e  p r o d u c t  came down as  a  s y ru p .  T h is  was r e d i s s o l v e d  
i n  w a te r  in  f a i f l y  d i l u t e  s o l u t i o n  and a g a i n  p r e c i p i t a t e d  w i th  
a b s o l u t e  a l c o h o l ,  when t h e  sodium  h y d ro x id e  compound was p r e ­
c i p i t a t e d  a s  a  w h i t e ,  e a s i l y  f i l t e r e d  pow der. The p ro d u c t  
was th e n  washed on th e  pump w ith  a b o u t  96^ a l c o h o l  f o r  a  con­
s i d e r a b l e  t im e .  The w ash ings  n e v e r  became n e u t r a l  to  pheno l 
p h t h a l e l n ,  b u t  t h i s  was due  a t  a n y r a t e  i n  th e  c a s e  o f  (2 )  to  
th e  s o l u b i l i t y  o f  th e  compound i t s e l f  i n  a l c o h o l .  The p r o ­
d u c t s  were c l e a n  w h ite  po w d ers , v e ry  d i f f e r e n t  from  th e  s t a r t ­
in g  m a t e r i a l s ,  so  t h a t  i t  would a p p e a r  a s  i f  t h i s  m igiit be a  
u s e f u l  method f o r  p u r i f y i n g  th e  d e x t r i n e .
The sodium  was d e te rm in e d  b o th  g r a v i m e t r i c a l l y  and by 
t i t r a t i o n  a g a i n s t  p h e n o l p h t h a l e i n .  The r e s u l t s ,  a s  w i l l  be 
s e e n ,  d i f f e r e d  c o n s id e r a b ly  b u t  t h e  h i g h e r  g r a v i m e t e r i c  r e s u l t #  
a r e  a lm o s t  c e r t a i n l y  due to  th e  p r e s e n c e  o f  sodium  c a rb o n a te  
s i n c e  i f  m e th y l o range  was u se d  a s  i n d i c a t o r  a  c o n s id e r a b l e  
f u r t h e r  t i t r a t i o n  was found t o  be  n e c e s s a r y .  The t i t r a t i o n  
r e s u l t s  o b ta in e d  w ith  p h e n o l  p h t h a l e i n  a s  i n d i c a t o r  w ere t h e r e ­
f o r e  t a k e n  a s  c o r r e c t .  The r e s u l t s  o b ta in e d  were a s  f o l l o w s : -
6 -
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S u b s t a n c e . yaQH p e r  c e n t , .
BY T i t r a t i o n . G ravlfflQ tricaX lY .
1. 6.46 & 6.47)G 7.725^
2 .  6 . ^  & 6 .8 2 ^  8 .7 2 ^
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In  th e  c a s e  o f  ( 2 )  th e  second t i t r a t i o n  i s  p r o b a b ly  th e  most 
r e l i a b l e .
The r e s u l t s  were tn u s  in c o n c lu s iv e  a s  th e y  l a y  be tw een  th e  
v a l u e s  r e q u i r e d  by compounds haviz% & t r l -  and t e t r a s a c c h a r i d e  
r e s p e c t i v e l y  a s  t h e i r  fu n d am e n ta l  u n i t  in  th e  s e n s e  in  w hich 
t h i s  e x p r e s s io n  i s  used  by K a r r e r .  The c h i e f  v a l u e  o f  t h i s
work l i e s ,  how ever, In  t h e  f a c t  t h a t  i t  a p p e a r s  t o  p r o v id e  a
much needed  means o f  p u r i f y i n g  th e  d e x t r i n e  w hich  form  th e  
s u b j e c t  o f  t h i s  r e s e a r c h .
In  c o n c lu s io n ,  th e  a u t h o r  w ish e s  to  e x p r e s s  h i s  most 
g r a t e f u l  th a n k s  to  P r i n c i p a l  j .  c .  I r v i n e .  0 . 3 . E , ,  y . R . S . ,  
u n d e r  whose s u p e r v i s io n  t h i s  r e s e a r c h  was c o n d u c te d .  R is  
k in d l y  a s s i s t a n c e  and deep i n t e r e s t  in  th e  work have  b e e n  
g r e a t l y  a p p r e c i a t e d .
The a u t h o r  Is  a l s o  in d e b te d  to  th e  D ép a r t i re n t  o f
( 167 )
S c i a n t I f 10 anû I n d u s t r i a l  H e se a rc n  f o r  a  g r a n t  w nicn  
e n a b le d  him  t o  c a r r y  o u t  tn e  w ork .
